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PREFAG^fi. 


The Agriculture of 9 country is affected, in its general 
cbaractec. and detaik of practice, by climate, the fertility 
of the soil, and the fodd and habits o^the people, 
mate chiefly detennines the plahts to be cultivated and 
the order of the labours of the season, and modjdies all 
tile practices of the husbandman. Even ivithurne great 
extremes of tcmi)p'‘ature,‘'the practice of the fanner must 
be varied to fuit the differences of climate. > Thus, the 

9 t 

agriculture of the south of F^nce is the same *as 
that , which is established i^ Normandy anij .other, de- 
partments of the' North ; and in Italy, wher^ aloi^ with 
the productions of Lorthem climates,' cultivated the 
rice, the maize, the Indian millet, and ,)Other plants of 
wanner regiomU the agriculture differs in' mu^y parts of 
practice ,ffi)m«ihat of the corn-exporting couJfUies of the 
north of Europe. 

‘fo treat'of agriculture, therefore, as a practical art,.' 
H^thout reference to some given eruditions of plimate and 
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country, would embrace a wide ' range of /il^rval^ns, 
ant^ ti^cpusideratioA of li great mass of details. / -}Jb 
would iv'^’^e^the examination of mar/ opposite prac-, 
tices, iili^Aninselvos perhaps ^ood and adapted to the 
circuilirtances which gaye rise to them, but, as'& whole, 
unraitea to any one condition in which ^hc farmer .could 
be ‘placed, and thence incapable of being reduced to prac- 
tice. That instructions in agriculture therefore, ir.u,/ 
ava’l for useful purpos'eG, they must have reference to 
a system applicable to some given condition of cliir ite 
and country. In this way the study will be rendered 
’.nlore easy to those who enter upon it for the first time : 
arid: not only will the student make., the most ready pvo- 
"^^''ss, but . he will acquire the most useful species of 
kno\riedge. For, however difierent be the natural pro- 
duction^ of countries, and however necessary it he tliat 
•the fa;*nler adapt, his operations to these differences, yet 

there are (.*ules and maxims in the art common to the 
, , , • 
husbandry of all countries ; and ^hc who as thoroughly 

acquainted with one good system of practice applicable 

to qny one situation of the farmer, has the means, by 

an ea,^ analogy, of applying his knowledge to other and 

dissimilar casesjt^ A person thoroughly trained to practice 

the banks pf'fh'e Tweq^, would make a good farmer 

on the backs ‘of the Fo or the Ohio. No has received 

^ « <r 9 ^ \ 

‘tjib*kind^liistructi6a whirfi is useful under all circuiC:. 
stances^ andj^jgkl^ leafui to hdi'pt his details df praiv 
rtice to t^ new circumstances under which they are td be 
'applied. 
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^ii ’de8cri!!!»ing a syi^m of agnct^tnr^ too,’ it is im- 
' portant that, while it is one which admits of^ b^ng ^ear- 
ned into' lasy effiect, it shall he as perfe^*^^ under 

• * '■ i 

this necessary condition, it can "be rendbr^Iu 'A, nide 
system of practice will not serye t^ purpose oiT useM 
example. Altlmugh the agriculturist may not be 1able 
to reach in ^ things the model proposed 'to him. It is 
yet important that this model be good in itself so that 
his own practice may become aa perf^ as the.chrcum- 
stliu\!es,in which hi is placed will allo^. • 

Agriculture, I'ke every art, is founded upon prindplps, 
and a natural method of studying it would seem to be^ 
td b^u with principles, and from these to deduce the 
rules of practice, The nature of tbe subject, however/ 
or rather the state of our knowledge, admits of , this 
course being 'follov^ed only to a limited extent : for 
the art founded on experience is ofted hotter imderstood 
than the prinripies ; and while the science is in some 
degree inconfplete, the art has in many thiiigs been ren- 
dered very perfect by experie'fce alone. Hence it is well 
to lay the foundation of the study of agriculture on a 
knowledge of practice. In this case the agriculturist, 
sliQiild he desire to' extend the range of his obsorvations. 
^0 the relations of the sdcnces with the practical art, 
wilb do so witif a more useful result, and ldss'’,hazaid o^ 
error. 

^ In the follo'v^g f drk, which is desi^aodin bn esp^; 
cial manner for those who are to engage in tKo' study of 
agriculture for the ^irsC time, I propose to obsem the phin 
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of instruction to whi^h I hkve relferred. One cori on 
of coui\|fcry is Assumed, and ^ere is explailT-* 

ed, in so the limits of an elementary work will allow, 

a systei^ of ja^caltufc, whidi is c9flceived*to be .good, 
which is founded op experience, and wliich is capable of 
beihg*reduced‘ to practice. It Soes noV therefore consist 

f 

with thfe design of this work, to detail a number of prac- 
tices or examine a number of opinions,; many of which 
may -be. good, apd.yct not in acconlance with the system 
to be explained. Father, the attention. of the reader 
i[§ mainly directed to the essential parte of practice ; and 
'while the connexion of agricultuic with other branches 
of kjiowledge is carefully pointcid out, this is in most cases 
.doiie 'ra.ther to show the relation between tljcin than to 
pursue the subject in detail. 

. The application of Science to Agriculture affords the 
Uiateriurs of intciesting and useful study. Chemistry 
ascertains the nature and constitution of soils, the mode 
of ‘ action of manures, and the substances littcd for the 
nutrition of plants ; Bo^iy and Vegetable Physiology 
treat of the structure, the - properties, ^and the uses of 
plantc^^ Animal Physiology.and Medical Science relate 
to the form of ani;^als, their properties and diseases ;4and 
Mechanics are 'applied to ehe opnstruction of madiines 
and rural works. 3 ut these are branches of ^riculturc 
which may be« separately studied. ^ ,They are nert essen- 
tial, as'experleB^ shows, to the k^VowlMge of agriculture 
*as ah edbnomical art, and need be but pantially treat- 
ed of in as elementoryiwork. ^Notwithstanding, how- 
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eve^oT this Hmitation'in the design of the present trea- 
tise, it^ill appear that it is suffidentlj? extendc^^r tli^sc 
whoi*enter for the §rst time on the study of.A^culture ; 
and that even*a rudupental knowtedgfe of S^ iriliny sub- 
jects as it embraces cannot be aoquised without 'the la- 
bour of patient study. 

The* fdvdur with which the former Editions of tbJfe 
Work Jiat'c been received in ■'bis and. other Connffiejs, 
cncoinages mo to adheyf ..trictly to Ihe plan before 
adoptraP* Bnt I embrace the opportunity ap)rded by 
another Edition, to«makc some amendments in minor ' 
points, several additions tb the list of Farm Implements > 
and 'lilachines, and cert^pn corrections in the accounts’^ 
gi'vcn of the breeds or vanetics of tl^ Domestic Animals. 
A more extended investigation of the effects of , climate, 
food, and culture, in modifying the fonn and chdr^ter ' 
of tliese animals, has qualified me to give greater ijorr^ct- 
ness to the descriptions of our breeds ; and 1 trust, in an- 
other Work to iJe devoted to the Economy of ^ the Do- , 
mestic Animals, to be enabled to .;reat of the entire sub- 
ject in farther detail, than consists with the design of the 
present treatise. 

It*liaji been objected to some of the calculations con- 
tained in this Work, thate^he ^rate/)f labopr ^sumqji 
will not«ppl^to a ^eat*part of’Bn^landi? This objec- 
tion*is gop^ in the case^cif \ariop8 distiqcts ef very stiff 
aluminous or alumino-imlearcous soils in the south-edstem ' 
counties of England, where more thap the labour of two 
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horses may be reqiv^ for ordinary tillage ; but’it ' cer- 
tafeily ^t! not apply to the greater part of the (land of 
this coun\ry., -The Sy^em of Agriculture here explain- 
ed, in 86 faf as if regards the methods of farm, labour, 
has been lotig established in the north of England, and 
oyer all the better districts of Scotland. In the County 
''of Northumberland,, ' where a system of cultivation is 
pursued which may serve as a model to every part of this 
kiilgdom, the stiffest soils are managed by *two-horse 
teams. While 1 must admit, then, the e;:6epti(>ns which 
exist in the case of certain tracts of country, as the 
’ London day, the weald clay, and other very tenacious soils, 
I maintain that the system of farm-labour here described, 

‘ is capable of being reduced to practice over nearly nine- 
tenths of England : and to the whole of Ireland it is appM- 
cable in its minutest details. The greatest obstacle to the 
progress of agricultural improvement, is the prejudice of 
habit. Throughout all England there is a multitude of 
agriculturists surpassed by none id (he world for intelli- 
gence and spidt, and many things in the agriculture of 
the country are desen^ng of the highest praise ; but it 
cannot be concealed, that, in the sipiplifying and econo- 
mising of labom*, there is much to be learned and ef- 
fected. It is in this respect, that the methods of,Eiiglish 
t;illagc, an^ espedfJly in the. southern counties, admit of 
the ^atest ifhprovement. By a niore c^cicni applica- 
tion of the meads of labour, a, wide field of beneficial im- 
provement is open over a gSeatb )[)ai!t of this rich and 
beautiful country ; and one of {he mott useful services 
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tha^ci&n be*rendered to th’e farmers of manf of the 
finest districts of England, is to show, them how the 
rations of the field can he more cheaply performed. It 
is undeniablh,*that, jn the parts of this kingdcip which 
are the least favoured by nature, the art of tillage’ has be- 
come more perfect by being rendered more simple ; and 
the result is shown in the greater revenue derived from > 
land under all the disadvantages of a colder, moiste/, 

and moreT changeable climate. The agripulturists iniihe 

) 

south of, England are surprised at the 'high rents paid 
from 131^ poorer soils in the northehi parts of the king- 
dom. This doubtless arises from a combination of causes ; 
but not the least important of these is a simpler .and , 
cheajicr system of farm labour. 

♦ I have only further to observe, w^th respect to the pre- 
sent as to the former Editions, that I have made use of 
portions of a few essays written by me in the Quarterly 
Journal of Agriculture. The principal ot* these ar^ .de- 
scriptions of soils, of the plough, of the harrow, and .other 
implements of the farm ; accounts of the turnip culture, ^ 
and of irrigation ; the subject of the lease, and a few of 
lesser interest. 
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L SOILS. 

1. THE CLASSES OK SOILS, AaND THEIR PH0PE*RT1ES, AS 
DETERMINED BY EXTERNAL CHARACTERS. 

The Soil is the upper portion of the ground in whigh plants 
are produced. It forms a stratum of from y. few inches to a 
foot or more in depth. It is usually somewhat dark \n cc^our, 
arising from the mijdpg with it of the decomposed, ftfems, 
leaves, and othei^ parts of plants which had grown upon it, 
and in part often from the presence of animaf substances. It is^ 
this mixture of the substance of organic bodies, with the mi- 
neral mutter of the ^upper stratum, which distin^ishes this 
stratum from the subjacent mass of edbth or rock, i;o which 
the J;enn Subsoil is apiJlied. The decomposed organic portion 
of the %oil ma;j bo termed mould; and it is the jgresenee of 
mould, accordingly, which distinguishes the §oil from 
subsoil.^ 

•Soils are,vA*y various jn their tertilily^and textute. With 
relation to •their powers of producihg useful plants they may 
bj termed richer poor? wtth relation to their textur|, thay 
may be termed Isiliff, — ind free or light. The stiff soils are 
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those wiii^h are tenacioi^s aud cohesive iii their parts ; the 
1i^%4Nr free foUs are tljioBe which are of a iooaer texture, and 
whnaeijp||^ ewly separated. But the cohesive* soils pass 
ihnoest imperceptible gradations, and hence though 
m s/oSSf, mei^ be termed rich or poor, stiff or light, they are so 
in every degree ef fertility and texture. 

AU soils which possess this tenacious or cohesive property 
in* a considerable degree, are termed clays or clayey soils ; 
while all the looser soils are termed light or free. And all soils 
ore more or less clayey, or more or less light, as they possess 
more or less of this tenacious and cohesive property, or of this 
looser texture. 

The fertility of soils is, eceteris penbut*^ iiidicatea by the 
greater or smaller proportion of mould wliicli enters iiito their 
composition. When soils are thus nat’u*ally fertile, or are 
renaered permanently so by art, they ai*e frequently termed 
loams : Thus, there are clayey loams and sandy loams ; and 
peat itself may, by the application of labour and art, be con- 
verted into loam. 

The parts of plants which grow upon the surface, and are 
mixed with the mineral matter of the soil, may decompose and 
become moidd. (aider ceitaiii circumstances, however, the 
plants which have gi’o^u upon the* surface do not decompose, 
but aj^ergo a peculiar change, which 'fits them to resist de- 
composition. They are converted into pv.at, and the soils 
formed of this substance^, a je termed peaty. The peaty soils 
are of the lighter class, qnd are distinguished from all others 
by peculiaf characters. 

Soils, ,then, may be distinguished from one another : — 

1st, By their texture, in which ^ase they may be divided 
into two classes, — ^Ist, the stiff, denominated clays ; 2d,, the 
light or free, comprehending the peaty. 

2d, By their fertility or^powerb of pri»»lucing useful plants, 
in which ^.ase they jpre termed rich or poor. ^ ^ 

Soils, tqo, from particular causes, may be habitually wet or 
habitufclly dry. Soils, therefore, oiay be farther distinguii^ied 
by thmr general relation to moisture. Whon/water, from my 
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oai][Re^ is generally abundant, the sq^ may be^ termed wet ; 
when there is habitual deficiency of wa^r, they maybe termed 

Subsoils, it Jhas Seen said, are distinguished fi^m soils pro- 
perly so termed, by the absence of mould. Plants, fiti glowing, 
may extend their roots into the subigoil, and,* dei^omposing 
there, be mixed with it. But this is in small quantity, and, 
for the most part, the subsoil, is readily distinguishable bytJie 
eye, from the upper stratum or soil, b,y th^ absence of organic^ 
matter in ^a*decomposed or decomposing state. \ * 

Subsoils msey either consist of loose earthy matter like the 
soil, or they may consist of rock. Subsoil^, therefore, may be 
divided fnto two classes, s the rocky and the earthy. 

When" the soil rests directly upon and extends to the rock, 
without any intervening bed of looser earthy matter, the soil 
will frequently be found to,be similar in the composition of its 
mineral parts to the rock upon which it rests, from haviifg’ 
been formed by the gradual disintegration of that rock. This 
is chiefly found to be the case with the soils o't* mountains ; for, 
in plains, the soil is generally formed,^ not by the disintegra- 
tion and decomposition of the rock upon which it rcstg, but by 
the intermixing together df the disintegrated parts of different 
rocks and mineral strata. , 

The rocky subsoils cRpsist of granite^ sandstone, limei^bne, 
chalk, and the othfer mountain-rocks of a country. They are 
sometimes easily penetrated by the ^ater that falls upon the^ 
soil, and are then termed free or porous ; and sometimes they 
resist the percolation of water^ when they are termed dose or 
retentive. * 

The earthy subsoils *may, in like mann'er, be divided into 
the close or retentive, and the free or porous, h§ retentive 
are those which, from containiAg much ckty, are tenacious aud 
cohesive^n thefr park.7 andalittle pe'jvious to fluids : the pbrous 
arottbose wlycft, having l^ss of clay in their composilbion, are 
more readily permeable. 

Whether the subsoil bb rOtentive or porous, the soil Vhich 
rests upon it should be of good depth. If the soij be shallow 



4 


SOJI^. 


on a retentive subsoil, it^is affected too greatly by the alterna- 
tions of dryness and ipoisture. And if, again, a shallow soil 
rests on a pcJrbiis subsoil, the moisture of the soil isTtoo e^ily 
acted upon and exhausted by heat. , 

A stibsofl, in so far as mere textiure is**2;oncemed, should be 
neither tdo reltentive nor 'too porous. But although this in- 
termediate condition is in most cases the best, yet in a very 
cold and moist country, a free or porous subsoil is for the most 
part to be preferred to one which is close and retentive-^ The 
soil, 'besides being affected by the texture of the subsoil, is 
sometimes also affected by the nature of the mineral substances 
of which the subsoil is formed. 

If the subsoil be rocky, it is desirable that it be cdlc^reous 
rather than siliceous, — chalk or limestone, for example, rather 
than quartz. Sometimes the subsoil certains matter which is 
directly injurious to the growth of plants. This matter is ge- 
‘neraUy foiuid to be the oxides of metals in combination with 
acids. Subsoils of this kind arc usually distinguished by deep- 
ness of colour. 

Soils, then, it is seen, are affected in their properties not 
only by their own texture and composition, but by the texture 
and composition of tlie subsoil ; and* they are divided into the 
Sti^* or Clayey, and the J^ight or Free. 

T^e Clayey Soils have, as their distiflguishing character, the 
adhesiveness of their parts ; and this property alone will enable 
"even the inexperienced tc* discriminate them. A stiff’ clay, 
when dried either by natural or artificial heat, becomes so hard 
as to resist a considerable meclianical pressure. On account of 
the tenacity of such koils, they are tilled with more difficulty 
than the freer soils. They require^^to fertilize them, a larger 
proportion of manures ; but they retain the effects <of these 
manures for ,a longer time^ Tltey are better suited to the cul- 
tivation of plants with fibrous than with'fleshy'^^oots or tubers. 

Soils df this clas$,^ cs of ei^ery other, possess fin^y degrees of 
natural fertility. The pdor clays form, for the most part, an 
unprintable soil, because, while Aeif powers of produetiott are 
TBconsiderable, the expenses of tilltng then? are large. I'he 
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clayey soils of tliis character are gen^^ally of little depth, and 
rest upon a retentive subsoil. The natural herbage they pro- 
duce is coarse and little nutritious, and they a,re not well suited 
to the produ^ion of the cultivated grasses ai\d other herbage 
plants. They are littife fitted for the growth of turnips, of other 
plants W’ith fleshy roots or tubers.- Siuch soik have every- 
where local names which sufficiently denote their qualities. 
They are termed, by not an improper figure, cold soils ;-*aild 
somethnes they are classed under the gonera;} narqe moor, which 
term is often used to denote soils, whatever be their nature, of 
a low degioe of fertility. ^ * 

Very different in their value and nature are, the richer clays. 
Theseibear weighty crops of all the cpltivated kinds of com ; 
they do not excel the better soils of other classes so greatly in 
the production of oats, and still less in that of barley, in which 
the lighter loams may surpass them ; but they are unequs^lled 
for the production of wheat, and in many places, derivatheii* 
descriptive appellation froni that circumstance, being termed 
fv)ieal soils. They are well suited for the growth of the bean, 
a plant with a weighty stem, and requiring a stiff soil to sup- 
port it. They will yield large returns of the cultivated ^j^rasses.* 
and leguminous herbage plants, though they are not so quickly 
covered with the natural herbage plants of the soil, wjien iaid 
down to perennial jiastdrage, as the lighter soils. ' 

Clays, like the dther soils, approach to their most perfect 
condition, as they advance to that staie which has betn termed ^ 
loam. Tlie effect of judicious tilhjge, and of the application of 
manures, ‘is to improv<; the texture of such soils as weVi as to 
enrich them. Thus, clays in the nciglihoiirhood of cities be- 
come* dark in their colour and less cohesive in their texture, 
from the* mixture of animal and vegetable matter^ and thence 
atiquire the properties of the nibst valued soils ofi.their class. 
Natural changes, ho wevei^yct moi?e than art*, have furnished 
the^ich soilsoOT clay. Thx^ best, for the most part, of "the soils 
of clay, aref those w]^ich are forined from the alluvial deposi- 
tion! of rivers or the sea. The finest natural soils of thi'^ and 
other countries ai e chose which are thus formed. The deposi- 
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tions of rivere, indeed, t^re not always of a clayey nature. In 
mountainous districtstthey generally form soils of the lighter 
kinds. Where the sea, however, is the agent, or where Jboth 
the rivers and^ the tides combine their action, J:bfi depositions 
generally* partake of the nature of cla^. Such alluvial soils 
have every- where locaJ. terms to mark their character and fer- 
tility. On the great rivers and estuaries in England, and in 
what are termed caraes in Scotland, fine and extensive districts 
of thus kind e^ist. r 

The next class of soils is the Light or Free. . I'hese are 
readily distinguished from the last by their snfallci* degree of 
tenacity. They, aru less suited for the production of wheat and 
beans than the clays, bujb they are better suited for the produc- 
tion of plants cultivated for their roots and tubers, as the tur- 
nip and the potato. 

TJiis class of soils may be diwded into two kinds, or sub- 
dlasses, differing from each other in certain characters, but 
agreeing in the cj»mmon property oS’ being less tenacious in their 
parts than the clays. » ^ * 

The first of these sub-classes of the lighter soils has been 
•termed^the Sandy. 

The sandy sops are of all the degrees from barrenness to fer- 
tililw. #When wholly without cohesion in their parts, they are 
altogether barren, and are only renderfid productive by the ad- 
mixture of other substances. The cultivated sands part readily 
with thei# moisture on UCieT application of heat. They do not 
become "hard like the clays, ^nd, making no considerable resist- 
ance fo external pressure, thew are till^jd with little labour. 

The poorer sands are almost always marked by the scantiness 
of their natural herbage. This chsTracter they possess in.com- 
mofi With, the poorer gravels. Other soils, ^ven the** poorest, 
may be , thickly coveI^id with tlft plants peculiar to them ; hjft 
the poorer sdbds and grarvels usually {ftit forth their natural 
herbs with a sparin^ess which denotes the a^ence of vege- 
table nouvishment. 

Bvt. sand, without losing its distinctive character as a^i^oil, 
may possess, a greater cohesiveness in its fflavlicleB, and be fer- 
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tile by nature or rendered so by art ;/and then the soils deno- 
minated sandy become of deserved estiipation. Rich sands are 
ear^ in maturing the cultivated plants^ and th*ence they are 
familiarly terjyped kindly soils. They are fit for the production 
of every kin^ of hei^ge and grain. They yidd t(^th^ richer 
clays in the power of producing wheat^ but they surpass them 
in the production of rye and barley. They are well suited to 
the growth of the cultivated grasses ; and, when left in peren- 
nial pasture, they are quickly covered, wit^ the^naturaUplants' 
of the soil. *But their distinguishing character is their peOallkr 
adaptation to the raising of the plants cultivated for their roots 
and tubers. 

The ifiext division of the lighter soils, and allied in characters ^ 
to the sandy, is the Gravelly. . 

Sands will frequently be found to be the production of flat 
countries, gravels of the mqpntainous and rocky. The charac- 
teristic of the gravelly soils is the quantity of loose stonesj^whieh* 
they contain. These stones will be found to consist of those 
mrieties of rock which the mountains of tlie country aflbrd ; 
and the iiaturd of these rocks will frequently indicate the cha- 
racters of the soil ; thus soils, of which the stony matter is very 
siliceous, are generally fodnd to be barren, while those of which 
it is calcareous are found to be fertile. , 

Sands, upon examin^)on, will be found to consist o^J^mall 
particles of stony tnatter, and tlius sands may be said to differ 
from gravels only in the more mmu|^ division of tiieir parts.^ 
Yet, in this minutenes.s of division, tl\pre is generally l^ufficient 
to distinguish the two kinds o£ soils. The stony matter of the 
sand forms its principal component part, ^hile the la^qr stones 
in the gravel, which give it its name and character, seem only 
to be mixed with the other necessary parts of the soil. .The 
stone of the ope has undergone a considerable mechanical divi- 
sion, while mueh of that of^e othe( has only been loosened, in 
sensible ma^stfs, from its, native bed. m/&iy light s&il, mixed 
with a sufficient portion of btones, isf gravel ; and gravel, there- 
fore^ is nothing else than the different kinds of light soils, ^ix^ 
mlh a greater less prbportion of stones. 
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Gravels, like sands, h jve all the gradations of quality, from 
fertility tobahrenness. ^ The loose soils of tliis nature, in which 
the undecomposed material is great, and the intervening^soil 
siliceous, are held to be the worst of their aind. rThese are, in 
some places, termed hungry gravels, not only to denote their 
poverty, but their tendency to devour, as it were, manure, with- 
out any corresponding nourishment to themselves. As the tex- 
ture <^nd quality of the intervening earth improve, so does tlu; 
''quality of the entire soil; and gravels, like sands and clays, ad- 
vSncing through all the intermediate degrees, may ^become at 
last of great fertility. 

The rich grayed will produce all the cultivated kinds of 
grain. Their looser texture renders them less suited than the 
clays to the growth of wheat and beans, but they are admirably 
adapted to the growth of barley and oats. They are quick in 
their powers of producing vegetation ; and, from this quality, 

' they ere, in some places, termed sharp or quick soils. They 
readily admit of alternations of herbage and tillage, and im- 
prove in a state of perennial pasturage. They are generally 
trusty soils with regard to the quality of the grain which they 
yield ; mid, in this respect, they differ from many of the sands, 
in which the quality of the grain produced does not always ac- 
■ cord wit its early promise. It is well, then, even in the best 
sandh. to see a tendency to gravel, wl\iLh denotes a sharpness, 
ae^iit is termed, in the soil. Gravels, like sands, are suited to 
Uhe cultiirt of the differei^t hinds of plants raised for their roots 
and tub(hrs; and they are in so peculiar a degree suited to the 
growth of turnips, that, in sonie parts, they receive the dis- 
tingqishing.appellatidh of turnip soils. 

The last division* of the lighter scils'consLsts of tliose which 
are termed Peaty. 

^The matter of the soils^ of tf'is class is dark^ in its colour, 
spongy m its texture, and<full of the stems and othcr^parts of 
plants, either entire' or in a state of partial decsEy., It is gene- 
rally tougl; and elastic ; ^oid, when^ dried, loses greatly of its 
weigh^, and becomes inflammablec These^ the most observable 
characteristics of the soils termed peffty, wiH distinguish them, 
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in their natural state, from every othe|s; and, even when they 
shall have been greatly improved by culture, enough of their 
original characters will remain to make them knt)wn. 

Peat, it has-been s&id, consists of vegetable matter which has 
undergone a peculiar ^^hange. Under a degree {f tempevature 
not sufficiently great to decompose the plants that have sprung 
up upon the surface, these plants accumulate ; and, aided by 
a certain degree of humidity,, are converted into peat, which 
is either found in strata upon the surfaxie of plains, c# accumu- 
lated in gi'dkt beds on the tops #Qd acclivities of mountains, 
or ill valleys, hollows, and ravines. Successive layers of plants 
being added to the mass, it continues to increase, under cfJr- 
cumstances favourable tc^its production. Water is a necessary 
agent in its formation, and we may “believe, too^ a peculiar 
temperature, since it«is only in the cold and temperate, and 
not in the warmer regions of the eartli, that it is found to be 
produced. The plants which form it have not entirely deq^yed^ 
but still retain their fibrou% texture ; and, from\lie action of 
certain natural agents, have acquirejl propTjrties altogether 
distinct from tWbse which, in their former condition, they werfe 
possessed of. They have now formed a spongy elastic inflam- 
mable body, and so different from the common matter of vege- 
tables, as to be highly antiseptic. 

The plants whose progress towards decomposition has Jjeen 
thus arrested, ai’e very various. Over the greater part of the 
surface of the primary and transition^istrictS of colder coun- 
tries, the peat is chiefly formed of mosses, and other crypto- 
gamic plants, mixed with thejieaths and other plsfnts avhich 
had grown along with it. Sometimes the ^peat has been^formed 
in swamps and lakes, and^t other times the humidity of the 
climate has been sufficient to form it in one continued 
covering the whole surface of ^he cRuntry. ^ 

* Of the heaths which entey into thj composition of pRat, that 
har^y species the common^ling, Cdtlluna is the native 

inliabitant pf the alpine cRunfries of nordiern Eimope, and 
gro\is in vigour, and ovftrspg’eads the surface, where hardly 
any of the other Jarger i:dants would live. But althougTi tliis 
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and other species of h^ath are very generally converted into 
peat, this is not necepurily or universally so. By the growth 
and decay of the roots end stems, a soil is indeed formed ; but 
then this may take place in the same mahner as in other soils, 
and without ^he actual conversion of ^\e upper stratum into 
peat This, however^ in the case of the cold and moist coun- 
tries of the north of Europe, is comparatively rare, for gene- 
rally the heaths, from the slowness of decomposition of their 
lignepusimots and stems, are wholly or partially converted into 
peat In the cases in which^bese plants are not converted into 
peat, a^ry and turfy soil is formed, different in aspect from 
that formed by tl\e gramineous and other easily decomposed , 
plants, but still produced in the sam^ manner, though, like the 
peaty soils^ elastic and inflammable, on account of the great 
quantity of ligneous matter in its composition. The soil itself 
is generally thin and little favourable to vegetation. It usually 
rests^upon a subsoil of siliceous sand, and sometimes of chalk, 
and then it is comprehended under^he class of soils termed light. 

The soil formbd of ppat would, from its vegetable composi- 
tion, seem to contain within it the necessary (ilements of fer- 
..tility, and yet this is not found to be so. The excess of ve- 
getable matter which it contains is injurious rather than use- 
ful III the state of nature it is often found to be as barren 
as sand of the desert, and scarecl\(»to deserve the name of 
soil, until the labour of art has been extended to its improve- 
'' ment, and even *then it|js^iot entirely divested of its original 
characters. 

The effect of a thorough’dr^ning oif of the water of peat, 
continqed for a longtime, is to carry away the antiseptic mat- 
ter which it contains. When the ivater of peat has ceased to 
be turbid, and comes olF clear, then we have the assunance that 
peat'is^freed of the* principles injurious^ to vegetation. 
Thi8*is\he greatest imprqvement pf which peat is susceptible, 
and wfaaa we have*broughf it to this conditioni the main diffi- 
culty of ^i^proving it ha^ceased. * • . 

Pofit may then be brought tp tht^ state of what has j^een 
^ termed loam. In this ameliorated conditio^ it becomes a soil 
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of the lighter kind, well suited to th^^ulture of the larger- 
rooted plants. It is dark in its colour ^ke the richest v^e- 
tabl^ loamf and to the inexperienced eye may ^ass as such. 
But still, unl^a greatly corrected in its texture by the appli- 
cation of the earths, It is found to be porous ^d loose, too 
quickly saturated with moisture, and tgo easily freed from it 
In this improved condition it will yield bulky crops of oats and 
barley, although the quantity of the grain will not alwaysLpCor- 
respond with the weight of the stem, .nor ^the quatity qf the 
grain witli«its quantity. 

Soils, then, Ve have seen, may be distinguished according 
to their texture and constitution, when they may be divided 
into two classes, — ^the stiff or strong, denominated Clays, — ^the 
light or free, subdivided into the Sandy, Gravelly, ^d Peaty ; 
and all these, again, may be distinguished, 

Is/, According to their powers of production, when they are 
termed Rich or Poor ; and 

2d, According to their •habitual relation wifh respect to 
mT)isture, when they are termed Wet or Dry. 

This simple nomenclature of soils is sufficiently intelligible 
to the practical farmer. The farmer regards soils chiefly with, 
relation to their fertility, hnd the means of cultivating them, 
and he naturally classifies them according to these vipws. A 
main distinction betwe^^soils, in practice, is founded upo^keir 
comparative productiveness, and this is the distinction which 
is most important with regard to mefD value! We constantly < 
refer to soils with reference to thei^ good or bad qualities, 
without adverting to the particular circumstances wl&ch render 
them of good or bad quality. We speak faftiiliarly, for example, 
of laqd worth 30s. 40s.*and 50s. the acre of yearly rent, with- 
out con^ering whether it be a fertile clay, a fertile sand,,or a 
highly improve^ peat. We £peak*of it«with re|erence to its 
fertility jind value aldlie. But those other distinction^, which 
are»derived fA>m its constitutioif and 4e3(ture, are* essential 
when we regard the manner o^cultfvating such a sgil ; for the 
sa^ method of tillage, &d ihe same succession of cr<!tos, as 
will be afterwards keen, Ho not apply to all rich or to au poor 
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jsoilst but are determiif^d by the character of the soil, as de- 
rived from its other properties. 

Though scfils ^e thus distinguished by externarcharacters, 
they pass into one another by such gradations, that it is often 
diffici^lt to say to what class they belqn/^. These intermediate 
soils, too, are* the most numerous class in all countries. The 
soils termed peaty, indeed, form a peculiar class, always marked 
by distinctive characters ; but «even these, when mixed with 
other substances, pass into the earthy soils, by imperceptible 
gradations. We may say, Aerefore, that the greater part of 
soils consists of an intermediate class, and that it is often dif- 
ficult to bring them under any division, derived from their tex- 
ture alone. Such soils, however, cad always be distinguished 
by their powers of production. They .are good, bad, or inter- 
mediate between good and bad ; and their relative value is de- 
termined by the produce w’hich, under similar circumstances, 
they, will yield. 


II. THE PROPERTIES OF SOILS AS DETERMINED BV CHEMICAL 

analysis: 


Hjr.viNo examined the external characters of soils, Ave might 
inquire into their properties, as determine?! by chemical ana- 
lysis. This, hoAvever, h a branch of the extensive subject of 
agricultiiral chemistry, into avIucIi it would not be consistent 
with the practical and elementary nature of this Avork to enter 
at length. It is mefely proposed, therefore, to direct the at- 
tention of the reader to this part of th6 science of agriculture, 
and- to make known to him a feAv results whicli havc^ecn ar- 
rived at. '' 

The soil has been said to be a comp«)und of min^'ral sub- 
stancc8,<'inixed with ir portion of vegetable and knimal matter. 

The vegetable and animal ifiatter of the soil exists either in 
a state of mixture, or of chemical union with the minerdts of 
the sbil. 
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The mineral matter of the soil forms,ipeatly the larger part 
of it, and necessarily consists of the sape substances which 
constitute die mountam-rocks and mineral mas^s which are 
found on the e^irth, afid which form its crust or covering. The 
hai'dest rocks* break dt.wn by degrees, and are decomposed by 
the influence of air and moisture. Sometimes the decomposed 
matter remains upon the rocky basis from which it had been 
derived, and there forms a soil ; but more frequently th^ ac- 
tion of water has mingled together the different mineral iqasses 
and strata ‘which arc found on the earth. 

The gre^t body of the soil, then, is a mixture of the. various 
mineral substances which are upon the earfjji, and is resolvable 
into the same constituent parts. Now, all the rocks and other 
mineriil masses which exist on the surface of the earth, are 
tbiirid to consist of a fey bodies, the principal of which are four 
earths, — ^silica, alumina, lime, and magnesia, — oxide of iron, 
soda, and potassa. In lihe manner, the great mass of th^mi*# 
neral part of the soil is re^lvablc into silica, aldmina, lime, 
magnesia, oxide of iron, soda, and poty^sa. * 

The manner tn which this compound body may be conceived 
to exist is tlie following : Let it be supposed that the dif- . 
ferent minerals on tlie surface of the earth are more*or less • 
decomposed, broken, ground down, as it were,^nd mingled to- 
gether. 

Some (ue in tlierforin of stones, and are therefore merely 
varieties of the different rocks of a c^mptry. These form loose < 
stones and gravel, which we see accordingly to be everywhere 
mingled with the soil, and to fqrm Wten a great proportion of 
it. 

A more minute comminution reduces tliese mineral sub- 
stances tf sand. This is the form in which the largest pai;|b of 
all soils exists, jin^ when it is ii^a vel*y considerable proportion 
to the whole, the soil is teipied Sai^y. 

Mjlhen the parts are more commffiutedt^l, and redjiced by 
. chemical on mechanical md&ns to powder, the soil ^pears to 
be m the state favourablfi tc^ vegetation. All our finest soils 
contain a large c^mparathre proportion of their parts reduced 
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. to this state of divisioi^ ; and where none of this finely divided 
substance, or a sma^l quantity of it only, exists, tl^ soil is 
barren. ^ ^ ^ 

Of the substances which form the consVituentcjparts of mine- 
rals, «thamost widely diffused is silica. .• Stones in which it ex- 
ists in large quantity arctusually very hard. The sand of the 
sea-shore is mostly siliceous, and siliceous sand forms vast de- 
serts in every part of the world. 

In^ quartz, and in felspar, silica exists nearly pure, and it 
forms 98 parts in 100 of common flint. It is fl'oiti its abun- 
dance in quartz, a mountain-rock of universaLdifFusion, and in 
felspar, which is Ulcewise one of the most abundant minerals in , 
nature, that silica is important as forming a principal consti- 
tuent part of all the loose mineral matter of the surface of the 
earth, and consequently of all soils. Quartz is a rock of con- 
stant occurrence, and its disintegrated parts have been every- 
whi^e washed into the plains to form an element of the soil. 
Quartz has "been found to consi,st of silica, alumina, and a 
small quantity of oxid^ of iron. Quartz is also an integrt^nt 
part of sandstone, and other rocks of general difiusion. It en- 
ters largely into the composition of granite and other primary 
rocks. * It forms, in short, a part of the rocks in all the series 
of formations which geologists enumerate ; and thus silica is 
the inost universally diffused mineral •;subsfance on the surface 
of the earth, and forms a part, accordingly, of every soil that . 
is knownt^to us. ' ^ . 

Alumina, next to silica, is the most generally diffused of the 
earths. United with silica, it^forms a gi'eat proportion of all 
the rocks and mineral masses on the earth. It is accordingly 
everywhere found*; and forms a part of every soil not wholly 
barten. Kneaded with water it becomes a ductile paste, and 
is the substance which chiefly gives their pl^tic and ductile 
characters to the soils termed cl^ys. Jt retasins water more 
stronglyrthan any 6fi4:he other earths. 

Silica pnd alumina, then, form'ing the largest .part of ttie 
rocks and minerals which exist vpoii thccsurfac^e of the eirth, 
enter the most largely into the composition of soils ; and in 
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these t&ey are .found to exist, either a|s grains of sand, or as 
gravel, or in the form of a fine powder. ^ 

Lime, the*next of the earths, is one which is of wide exten> 
sion, and perfctnm an^imptii^ in the vegetable eco- 

nomy. In nature this inineral is usually found iif con^bination 
with acids. Combined with carbonic; acid, it constitutes the 
numerous varieties of marble, limestone, and chalk. In Jbhis 
and other combinations, it exisjis in rocks, in soils, in the pra- 
ters of the ocean, in plants, and in animals. It forms great 
beds, and numerous minerals in combinatidn with silica and* 
alumina. . • 

^ It is chiefly from the carbonate that the *]}me used in agri^ 
culture is derived. By exposing the carbonate to a strong heat, 
the carbonic acid is driven ofP, and thift which remains is the 
caustic earth, to which^we give the name of quicklime. This 
substance has a strong afiinit^ for water, which it will absorb 
from the atmosphere. When the water is applied in quanj^y,« 
it is absorbed by the lime, wjfh a great evolution df heat ; and 
this is the process of slacking so well kpown. * The lime thus 
combined with vrater attracts carbonic acid, and again becomes 
carbonate of lime ; although, in this state of carbonate, it pre- 
sents external characters entirely different from those^which 
it possessed in its original state of marble, limeSlone, and chalk. 
But it is in external characters only, and in the lesser degree 
of cohesion of its paCrts, that it differs, for otherwise the sub- 
stances are the same. 

By the minute division of its parts b^ heat, we are enabled 
to apply lipie to the soil in the state of a finely divided povder, 
md tlius in the best form for improving the texture of the 
soil. It is from this cause doubtless, as well as those import- 
ant purposes which it serves as a manure, that this earth.^ is 

such importance to the husb^dnftn. jCould we dpply the 
ssdths silica anct alumina to the soil in their pure stSite, or 
3oul^ we reducp them by mechanic^ oi^ Chemical mqans to 
powder, we £ihould be able tb apply them in a form calculated 
to improve the textui^ of the^il. 

Ltme exists in a^l soils formed by the decomposition of rocks ; 
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but in soils formed wjiiolly by the aifgre^tion of vegetables, 
as peat, it does not necessarily exist. It improves the quality 
of all soils, svhether they are formed of silica, alumina, or ve- 
getable matter. 

Silica^ alumina, and lime, forming tbs principal part of soils, 
and, where any one of them prevails, giving its character to 
the soil, it is frequently convenient to distinguish soils, as being 
Siliceous, Aluminous, or Calcareous. Where silica prevails, 
as in the case of many sands, we may call the soil siliceous ; 
where clay prevails we may call the soil aluminous } and where 
lime e^ista in quantity, as in the case of chalk, >ye may call 
the soil calcareous. Thus, in addition to the less artificial, 
division of the farmer, derived from the texture and external 
characters of the soil, we may use those derived from its com- 
position. 

Magnesia, in various states of combination, exists in nature 
iin42pnsiderable quantity. It is generally found in combination 
with acids,' as the carbonic. It# exists along with silica, alu- 
mina, lime, iroiil and other substances. The minerals of wMch 
it forms a part, generally feel soft and unetuoUs. It is the prin- 
cipal constituent of various mountain-roc^ks, as serpentine and 
chlorile-slate ; and thus being an^slement in many rocks and 
minerals, it must form a considerable part of soils. Magnesia, 
he\^ever, is less generally diffiised than lime, and may perhaps 
perform a less important function in the^^^economy of vegeta- , 
tion. ISrhen if exists {u <such quantity as to give a character 
to the soil, we may tenn the soil Magnesian. 

The ifext substance that exists largely diffused in the mine- 
ral kingdom, is oxide, or rather peroxide, of iron. 

Iron, as it is the most useful of tho metals, so it is generally 
diffused on the earth. It is derived, for the purpsees of the 
arts, from a series midbral^ termed ores o^ if on. It is found 
extensively in mountaiif-rocks ; ^d k; exists accordingly, in 
more pr less qu^it^ity, ifl almost every soil^ ^Its preci|Se ef- 
fects, however, on the prodixctite powers of soils, have not 
been well determined ; some spils,^ where it exists, being ex- 
tremely barren^ while in some very fertile isojls, it exists in larfre 
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quantity. Soils which contain much^of iron may be termed 
Temiginous. 

'!l^he allfalies, soda and potassa, are alsofound^in soils, being 
extensive products of the mineral kingdom. They are found 
in nature combined tirith various acids. 

Soils, then, consist chiefly of silica, a^mina, lime, magnesia, 
oxide of iron, potassa, and soda, together with a portion of 
matter derived from organic substances. 

From various experiments, it is known, that plants consume 
in growing* the decomposed animal aiuf vegetable matter 
which tho soiFcontains. It is rendered probable also by ex- 
periments, that a portion of the earthy matter of the soil,— 
the silied, the alumina, the lime, as well as various saline sub- 
stances contained in it, — is absorbed by the plant; though in 
minute quaietity, as iompared to the animal and vegetable 
matter absorbed. 

» 

Further, the medium of supply of the matter of nutisitiou' 
contained in the soil, mapbe regarded as water holding in 
sdlution the vegetable, animal, and other matters which pass 
into the roots of plants. The soil, then, may be chiefly re- 
garded, , ^ 

1^/, As the instrument for fixing the roots of plants in the 
ground ; and, , 

2fl?, As a medium fol^ conveying to them the water bedding 
dissolved the different substances which pas^ into the plant. 

The air may be considered as a veliicle for conveying water * 
to the soil. It is continually charged with aqueous*vapour, 
which psirtly descends^ to the e^h in rains, and is partly de- 
posited in dews, in the cool of the night.* In many cqpnjtries 
it never rains at certain reasons, and the whole moisture is 
supplied by the dew. In this case in an especial^de^ee, and 
in all cases in certain degree»the*power of thc^earth to ab- 
sorb moisture fr^mth9 air, piaybe regarded as connec&dwith 
the means of the soil to nqurish plSnts. 

All our fertile soils, accordingly, have a power ofJ;hus sup- 
plying themselves with ntoistore, and of retaining it fdt the 
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proper time ; wbile iafSi'tile soils eitlier have less of this absor* 
bent power, or retaint; the fluid absorbed for a shorteV time. 
This was known .to the anoients, one of the marks flrhich they 
gave of a fertile soil being, that it freely imbib^.. water. 

Of 'the tlifierent matters which enter'into the composition 
of soils, animal and vegetable substances possess the greatest 
power of absorbing moisture ; and the addition of animal and 
vegetable substances always increases the fertility of soils. 

Of the pure earths, the least absorbent is siUca, and it is 
that also which parts the most readily with its moisture. A 
soil consisting of too great a proportion of siliceous sand is 
alVays infertile, imbibes the aqueous vapour of the atmo- 
sphere with slowness, and parts with it quickly. A hoil of si- 
liceous sand will scarcely be penetrated by the dew of night, 
and will part with it on the first action rif the morning rays of 
thu sun. 

While pure silica will imbibe scarce a fourth part of its weight 
of water, lime will absorb nearly ks own weight, and alumina 
two and a half times its weight But while the silica w*ill 
absorb a smaller quantity than alumina or carbonate of lime, 
it will allow it to evaporate two times more quickly than car- 
bonate of lime equally divided, add five times more quickly 
than alumina in the same state.* The addition of carbonate 
of -iime or alumina to a soil containing too much silica, never 
fails to increase its powers of absorption ahd its fertility. 

The order in which the 'principal substances that enter into 
the composition of soils possess an absorbent power, is the 
following' : 

. 1.. Animal and* vegetable substances. 

2. Alumina. ‘ 

3. Carbonate of Lime. 

4. Silica. 

t 

It appears, too, t^t the. more perfectly a portion ef the soil 
is comfninuted, deedmposed, andj'educed, the*^ greater ii^'the 
power of' absorption which it |>ossesge8. 

C ® * 

Chimie appliquec a rAgriculturo, pgir M. !(; (joinpto Chaplal. 
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But, although certain earths in tbSir separate state have s 
greater power of absorption than otHers, it does not follow. 
tha| a soil consisting chiefly of that one earth would possess 
a greater pg^ier of absorption than a soil composed of a mix- 
ture of earths, even^though these earths should in*fhemselves 
be less absorbent Thus, a soil coftsisting chiefly of aluminous 
earth, though alumina is itself the most absorbent of ail the 
earths, taking water up in the greatest quantity when pbured 
upon it, as well as retaining it the longest^ is not reall 3 Pso ab- 
sorbent ^ when it is mixed with other earths. Hence, the 
stiffer clays afe not the soils which absorj) water readily from 
the atmosphere. Such soils, when the weMher is dry, become 
indurjited upon the surf&ce, which presents an obstacle to ab- 
sorption ; and thus we find, that the vegetation of very stiff 
clays is almost as s<mn injured by drought as that of sandy 
soils, tand much more quickly than that of good loams. . 

A mixture of siliceous sand, then, with a very aluminoii^oil, 
although the sand is the lefts absorbent subsj^ance of the two, 
iflereases the general power of absorption from the atmosphere ; 
so also does a mixture of lime, and, in an eminent degree, of 
animal and vegetable matter. 

It is not, then, the prevalence of any one^arth that consti- 
tutes a soil well fitted to absorb humidity. A mixtupe of cer- 
tain proportions of aldRlina and silica, of carbonate of lime, and 
of vegetable and animal matter, appears to be the best suited 
for absorbing the humidity of the*attno$phere, of preserving * 
it, and transmitting 4 the most rqgularly to the planf. 

Neither is the prevgblence o£ any one earth in a soil favour- 
able to its general powers of production. * Too great a propor- 
tion pf alumina forms & seil too stiff and tenacious. Such a 
soil will, “from thjs cause, be found to be unproduqfivj^. A soil 
consisting of ofrbonate of lim« only, as •we see in the case i^f 
chalk, is^a bad^oil. 4^. soil consisting of alumina and carbon- 
ate«of lime qpiy, as we ser* in the case of clay-marl, Is unpro- 
ductive as a*soil, until mixed with other substances. A soil 
consisting chiefly of silica, is often so barren as to be incapable 
of sustaining veg%t&tion at all. 


2 
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Some, fuuxuding on ttic experiments of Sir Humphry Davy, 
ha^e been led to the opinion, that the fertility of soils is directly 
indicated by theii* power ef absorbing water from*the atmo- 
sphere, and tl^at their relative fertility may ba estimated by 
this circuthstance alone. Sir Humphr5^ Davy compared to- 
gether the abii^orbent powc/l’ of various soils with respect to the 
moisture of the atmosphere, and found it to be the greatest in 
the most fertile. Thus, 1000 parts of a very fertile soil from 
the banks of the river Parret in Somersetshire, when dried at 
2il2®, gained in an hour, when exposed to air saturated with 
moisture at the temnerature of 62,° 16 grains. ” • 

1000 parts of i^il from Mersea in Essex, worth 45s. an 
acre, gained, under the same circumstances, 13 grains. 

1000 parts of a fine sand from Essex, worth 28s. an acre, 
gained 11 grains. 

1000 parts of a coarse sand, worth 15s. an acre, gained only 
8 ghiins. 

1000 parts of the soil of Bagshot-heath gained only 3 grains. 

It is an error, howevfer, to hold that the relative fertility *bf 
soils may be determined by their power under the circumstances 
mentioned, to absorb moisture fibin the atmosphere. Peat- 
earth is a very e^isorbent soil, but it is not a soil of great fer- 
tility. '•To infer that the fertility of soils depends upon their 
powers either to absorb or to retain (fioisture, were to reason 
as if these were, the only conditions of fertility in soils, which 
does not appear to be tlH? 6iise ; and other experiments accord- 
ingly do not bear out the conclusion that the fertility of soils 
depeiids upon these properties. But. this may be inferred, 
that all productive soils have a considerable power of absorb- 
ing moisture and retaining it w^hert .so absorbed, and that this 
property gdoes not depen^ on the prevalence of an^ one sub- 
stance,^, but on a mixture of s^eral substanccfi 

It’ has been found alse,^we have se#n, that the fertility of 
soils, h’dwever prodiK^ed, is not dependent on th^prevalen^ of 
any one onineral in the soil, But on ^ mixture of Combination 
of several. But what the precise proportion of these is '^Jiich 
i.s most favourable to fertility has not yet been determined. 
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Without detailing any of the numefoos expenments of che- 
uucal analysis that hare been made, with the design of ascer- 
taiqjing tUis and otlmr points relating to the properties of soils, 
the followiiy^aonclosions maybe given as apparently deduciblc 
from the investigations that have taken place : — * 

1. Soils in which a large quantity of silica and alumina ex- 
ists in the state of fine division, are comparatively fertile^ 

2. Soils in which the quantity of sUiceojis sand is large yire 
comparatively infertile ; while soils in which the sand is fine 
and only ^artlhlly siliceous, are comparatively fertile. 

3. Iron exists in all soils, but does not influence their icr- 
tility m*proportion to itS larger or sipallcr quantity. 

4. An excess of the acid combinations of the oxide of iron, 
and certain other saline bodies, is hurtful to vegetation. 

5. Carbonate of lime exists in the best soils, and, generally, 
though not always, in larger quantity in tlie better than Iff the 
inferior soils. 

• 6. Certain earths possess the power* of combining chemically 
with animal and vegetable matter, and of retaining it for a 
longer or shorter time. Thus, alumina and lime foilai* certain 
compounds of greater or fess insolubility animal and ve- 
getable matters, while silica will not enter into the same com- 
binations ; and hence % is that aluminous and calcareous soils 
retain for a longer time the manure ajiplied {o them than sili- 
ceous soils. 

7. When water is in excess in tlic soil, and when vegetable 
matter i^ present, aci4 is formed which is injurious to tlie pro- 
ductive powers of the soil. Ftu’iners are familiar with* this 
eftec^ and say that the*soR is soured. 

8. Soils, besides absorbing moistp'e from the air, appear to 
absorb carbon «s|nd other mattei^s nutrimdntal to plantg. 

These gre the* princif^al results toyv4iich the chemistry of agri- 
culture has cilAdueted us»with respect ft) soils. Thi^ branch 
of science, however, may ^e said to be as yet imperiect,^and.a 
lat||% field of useful investigation still remains for the pl^oso- 
phtcal inquirer. ‘.Although it may be said that much has not 
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been done witli relation? the really usefnl, which observation 
and practice had note before ^own, yet we have lit least 
escaped from' the errors qf former opinions, and far^ the 
path of further inquiry is more ojien to us. , . 

Anrongst other results to which this species of investigation 
has conducted us, we have seen — ^that the practice known to 
agriculturists of mixing together different kinds of earths, ad- 
mits of explanation on principles, founded on our knowledge of 
the composition of soils that the beneficial action of manures 
dl^pends upon a proper constitution and texture of the mineral 
portion of the soil, and that hence to derive the full ^benefit of 
mSinures, the province of the cultivator is to improve the tex- 
ture and constitution of the soil : that the comminution of the 
component parts of the soil is beneficial, as rendering the whole 
more pervious to the air, and the vapour, and other matters, 
with which the atmosphere is changed : and further, we have 
beei&^enabled to render our common nomenclature of soils more 
precise, by distinguishing them by -the terms Siliceous, Alumi* 
nous, Calcareous, Magnesian, and Ferruginous, as silica, alu- 
mina, lime, magnesia, and iron, previiil in their composition. 

Wc might now proceed to consider the relation existing be- 
tween the soils of a country and its geological condition. This 
is a subject interesting to the scientific agriculturist. But, how- 
ever {jprious the investigation might yiave, it is not necessary 
for that practical illustration of the subjcct'of soils, which con- 
‘ sists witlrihe design of this -work. Besides, to characterize the 
quality of soils, as affected bv the geological nature of the coun- 
try oi^district, is to view the subject in a somewhat more ex- 
tended planner thanks consistent with the common puriioses of 
the farmer. Although it is found that 'a relation may be gene- 
rally traced between the nature of the rocks of a country or dis- 
trict, and its^^fertilitjft — ^as,* in tjie British Islan^^, between the 
new red sandstone and thf finest dfstrieCs of tlie country ; be- 
tween tbo coal-for^Qiation, linder certain circun^tances, and ^ 
ferruginous and somewhat ungrateful soil ; between the nfeg- 
nesiafi limestone and a tract of conipaVative infertility; betioeen 
the lias formation and one of comparative fj^ductiveness, And 
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SO on — ^yet many degrees of quality maf exist in tbe soils of the 
same series of rocks, and in the same country ; and even all the 
contrast between groat fertility and great barrehness may be 
found witbimijie limits of a single field. We must, therefore, 
narrow our views whAi we examine the soils which we htfVe oc- 
casion to cultivate, and regard, not^hejy properties with rela- 
tion to an entire district, but their minuter shades of fertility 
and character. 

We have thus considered their properties as determined by 
their exte^al characters, and in part by t£eir chemical coul- 
position. .W e may now consider their characters as determined 
by their vegetoble productions. 


III. THE PROPERTI^ OP SOILS AS DETERMINED BY THEIR 
VEGETABLE PRODUCTIONS. 

When we regard the diisJiribution of plants irf different re- 
gions, we perceive that this is dctermiqed by Causes which have 
little relation to the nature of tlie soil on which tlie plants grow. 
The soils of all countries arc, in their essential charactei's, alike.. 
The same mineral masses, composed of the same substances, 
exist over all the world, and yield, by thei^' disintegration or 
decomposition, the same^materiajs for the forming of soijs. 
But, altliough th6 luiueral matter of the soils of all countries 
is tlius similar in its constituent pavts^it is alfogetliep different! 
with tlie vegetation by which these soils are characterized. 
Every zoye, from the eqhator to thc*polar circle, is distuigglshed 
by a different vegetati&n, and different regions have their pecu- 
liar plants. A district* o^ granite, of sandstone, or trap, in 
southeimaAsia, will yield the same materials for forming soils 
as similar districts in northerly Eufope, .while th*e •Vegetation 
produced will scarcely possess any ^mmon characterf 

.^mon^t tl^ natural causes which a^et the vege^tion of 
countries, t^te influence of tdtuperatupe is that which is the most 
obvigus to the sensesj Wlien^we pass frmn a warm country to 
a cdld, we perceive u change in the whole character of the Vege 
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tation. We cannot asd^end a mountain without finding such a 
change in the kinds oi plants produced, and in the vigour witli 
which they grow, dependent upon the change of temperature. 
The degi’ee of moisture, too, the distance or pirokimity of the 
sea, ahd o^her circumstances connected. Vith the climate and 
physical condition of the country, affect the nature of its vege- 
table productions, and show, that the influence of soil, with re- 
spect to the kind of plants produced, is entirely subordinate to 
that of temperature and the effects of climate. 

When we extend, then, the range of our observation to dif- 
ferent and distant countries, we see tliat the nature ofithe plants 
Carnot indicate that of the soils on which they grow. It is only 
within narrow limits, and tinder given conditions of climate, 
that the kinds of plants afford any indication of the nature of 
the soils which produce them, t 

Within certain geographical limits, however, as those of a 
coifcfttry having throughout nearly tlie same climate with respect 
to temperature and humidity, usipful rules may be given for 
distinguishing soils by means of the plants which they produce. 
Numerous species of plants, indeed, will grow, witli equal rea- 
diness,^ on different kinds of soils; yet there are other species 
which affect particular soils, and in their wild state do not grow 
on any other. Thus, there are plants whose natural habitat is 
pe£it^rOthers which grow on •soils chained with moistures and 
others on soils which are dry ; some wdiich, "under the like con- 
' ditions of humility anib temperature, are proper to the light 
and siliceous soils, somcrto the stiff and aluminous, somCHo the 
calcareous. r » 

But, ^ even within the limits of a single country, pretty simi- 
lar in its climate throughout, variations must exist of altitude, 
and, consequently, of temperature,— of exposure to [»articular 
\vinds, and, consequently, of humidity,— of py^oximity or dis- 
tance from the sea, and other ciroumst-Snees sCffecting the ha- 
bitats of plants,— rittis often difficidt to indioatiC the precise 
nature ofra soil merely by its «p|revailing vegetation. It is al- 
most/always possible, however, to deterimnc from this ciii&um- 
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Stance, whether the soil he wet or dryf and whe&er it be fer- 
tile or infertile. • ^ 

it is for the last-mentioned ptir^pose, namely^ determining 
the charact^gof a soil with respect to its fertility, that the 
examination of its vclrctable produce is the most imporflant in 
practice. The nature of a soil, with r^ard to its texture and 
composition, will generally be best determined by an exami- 
nation of the substance itself. But its fertility, or power of 
production, may be judged of from its natural produce ; in ' 
part from,tlie kinds of plants which are peculiar to it, and fn 
part from? the luxuriance with which they grow. 

When we ^cast the eye over a tract of country, we h^e 
generalfy little difficultjf in determining whether this tract be 
barren or fertile. The general aspect of the vegQjation, whe- 
ther stunted or vigoBOus, the absence or presence of heaths, 
the richness of the sward, the cleanness and straightness of the 
stems of trees, the verdure of the foliage, and the like, pro«en1? 
to the eye a general character not readily mistalten. 

* When we observe a tract covered with luxuriant grasses and 
oilier plants, and with vigorous shrubs and trees, w^e naturally 
associate these appearances with fertility in the soil itself 
When, again, we see a tract of heaths or naked sands, with the 
plants small or sickly, the soil thinly covered with lichens, 
mosses, and other inf?irior plants, the eye alone is sui!i(;icnt to 
indicate that the tract is absolutely or relatively infertile. 

The same method of judging of t(ie productiveness of th(f 
soil may be extended to a field (jr to a farm. Let ^us direct 
the eye t>ver it, and its general character with relation to its 
vegetable productions, will impress us af once wdtli ao idea of 
its fertility or barrenn^ssn 

This T?onclusipn, indeed, will not be so securely arrived at 
if the snrfaee«be limited to a .vngle field, and s^ll less if tj^iat 
field shj^ll be cultiva1;ed, iji which ^ose the effects of* art, and 
the stimulus #f cultivation, may disguite* the natural charac- 
ters of the Soil. But if the ramge of our observatipn shall be 
so^ftxtended as to take in a iiuffieient number of fields find ob- 
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jecti^ as trees, shrubs, hedges, and natural meadows, we shall 
scarcely fail, if the eyd he at all accustomed to country objects, 
to arrive at a tolerably correct conclusion as to the gbnera]^ cha- 
racter of the soil with respect to fertility ; and ouy conclusions 
will be yet more satisfactory and precise!; if we know the par- 
ticular kinds of plants, which thus give the character of infer- 
tility or productiveness to the soil. 

The plants the most important in this species of examina- 
tion are the heaths, the passes, and other herbage plants. In 
the vast forests of ^c New World, a common method resorted 
to by settlers far judging of the comparative productiveness 
of'soils, is by obseaving the kind of trees produced, whether 
pine, cedar, hickory, or oak. This *18 because the principal 
vegetable productions of these countries are wood. But with 
us the principal vegetable productions are the heaths, the 
grasses, and other plants that form the sward. These may be 
saidnto cover the entire surface of the country when not ex- 
tirpated by art; and they afiPord^ accordingly, the readiest 
means which vegetable productions present of judging of th'c 
properties of soils. 

The fertility of soils, generally speaking, is denoted by tbeii' 
power to yield the useful plants ; dnd it is a law, with few 
exceptions, that the poorer the soil is, the less nutritious arc 
the plants which, in its natural state, Ai' produces. The soils 
of the poorest class produce mosses, lichens, and heaths, which 
are less nutritions than t')e<grasses. As the soil improves in 
.quality, the grasses become intermixed with the heaths, li- 
chens,<and mosses. But the grasses are still inferior and little 
nutritions. As the soil continues to improve, the grasses be- 
come more valuable in their kind, and more numerous in tlicir 
species ; and^ in like manner, the leguminous, and other herli- 
age plants indicate, by their kinds and greater>numbers, the 
increasing fertility of the %i>il. A square foot Of rich, old turf 
has been> found to.bcmtain^lOOO separate plants of twenty 
distinct species * ; while i square foot of siliceous sand will 
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frequently contain not more than half 4 dozen distinct plants, 
and those a single species. 

InJ:be northern latitudes of Eurqpe/ the plants most gene- 
rally regarded jas indicative of inferior soils are the heatlis. 
Some of the species of this family cliamcterize * in a peculiar 
manner, the soils termed peaty. Xhey^are fomtd, too, abun- 
dantly, on the coarser clays or tills, on. the poorer siliceous 
sands, as those lying upon or derived from quartz, on. the 
poorer class of calcareous soils as chal|^, and generally pn all 
soils low ill the scale of fertility. 

The soils wliere this kind of plant prevails, are frequently 
termed heathy soils or heaths. Heathy £^ls have, however, 
their rela1;ive degrees of productiveness, and this is generally 
well denoted by the vigour with whicli the heaths j>eculiar to 
them grow. Thus, a ^il of stunted heaths may be regarded 
as amongst the lowest in tl^ scale of fertility, whilst a vigo- 
rous growth of the plant may indicate a soil susceptibHof 
imjirovement and cultivatiom 
^ho principal heaths of this countrj* are « 

1. Culluoa vulgaris — Common Ling ; 

2. Erica cinerca — Fine-leaved Heath, indicative of a dry soil ; 

3. Erica Tctralix — Cros^lcavcd Heath, indiciitive of a wet soil ; 

and two other species more rare and loc^. 

Intermixed with he£#})^s, and indicating like them, soijg low 
in the scjJe of fertifity, are numerous plants. Such are : — 

] . Many species of Lichens, as — 

Cladonia rangiferina — Rein-deer Moss, and 
Cctraria islahdica — Iceland*Moss. " 

Which twB species form an exception to the more com- 
mon law, by being nutritive, though ]>roduced on in- 
ferior soils. • 

2. Empetruminigrum — Black Crowjperry or Crakcbarrji^ 

3. Salixfusea — Dwarf Silky Willow. • 

4. ^'copodlum claR^atum^Commoa Club -moss. 

• 5. Gonista^nglica — ^Needle Grectfweed jrlPetty- whin, 

And many* of the inferior*grasses,^s — - 

^ J . Mclica ccerulea— Purple ^clic-grass. 

2, Nardus — Mat-grass. 
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S. Agrcwstis vulgiiriHr-Fine Bent-grass. 

Ailid various prices and Junci,— plants of an inferior kind, 
with respect to their nutritive powers. 

All these species of plants indicate soils lo\jr in the scale of 
fertility. ^ 

But although pea^y SQils produce these and other inferior 
herbage plants, yet there ai'e plants still more distinctive of 
this class of soils, and wliieh, jawing only upon it, may be 
said to be the true plants of peat. Such are — 

1. Certain species of Sphagnum, of which the most common are : — 

Sphagnum obtusifolium — ^Blunt-leaved Sphagnum. 

Sphagnunf acutifolium — Sharp-leaved Sphagnum. 

It is by the decay of these species, that the ge^t mass of 
peat appears to be formed in certain countries. ' 

2. Efeoebaris csospitosa — Scaly-stalked Spikc-rusli. 

3. Polytriclium commune — Common Polytrichum. 

4. Different species of Eriophorum or Cotton-griiss, namely — 

Eriopborum vaginatum — Hare’s-tail Cotton-grass. 

Ehophorum polystacliion-tBroad-leaved Cotton-grass. 
Eriophbrum angustifolium — Common Cotton-grass. 

5. Nartliecium ossifragum — ^Lancashire Bog-aspbodcl, &c. 

These and other plants growing only on peat, indicate great 
infertility. ^ 

Another elass'of plants indicating extreme dryness of the 
soil,„also consists of plants denoting iifiertility. Such are — 

1. Galium veruin — Yellow Bed-straw. 

2. Slalium saxatilc-^mootb Heath Bed-straw. 

3. Campanula rotundifolia — Round-leaved Bell-flower or Hare- 

bell. • ' 

*• *■ 

4. Aira prmcox-T-Early Hair-grass. 

• 5. Aira caryophyllea — Silvery Hair-grass. 

6. Aira cristata — Crested Hair-gr&s. 

7. Arenaria rubra — Purple Sandwort. 

8. Bicracium Pilpsella — Coipmon Mousc-car Hwkweed. 

O'. Linum catbarticum-p-Purging Flax, t 

10. Rumex acetasella — ^Sbcep's-sorrel. 

There ,is also a class of plants wKich indicates mtness of the 
soil. These plants, however, do.not necessarily indicate hifer- 
tility, because, in numerous cases, soils, thoupfh charged with 
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moisture, arc naturally fertile. Of tile first kind, namely, 
those indieating infertility, as well as meisture, tfke following 
are e^mples : — 

1. JuncuB i^uarrosus — Heath-msli. 

2. Juncus acutiflorus — Sharp-flowered jointed Rush. 

3. Lychnis Flos-Cuculi — Meadow Lychnis or Rogf^ed Robin. 

4. Ranunculus Flammulo — Lesser Spearwort. 

6. Cnicus palustris — Marsh Plume-Thistle. 

G. Cardamine pratensis — Common Meadow Lady's-smock. 

7. Piijgiucula vulgaris — Common Butt^rworj. • * , 

8. Pediculans sylvatica — ^Pasture Louse-wort or Dwarf Red Rattle. 

9. Trigloclfin palustre — Marsh Arrow-grass^ 

10, Galium palustre — White Water Bed-straw. 

11. Rhinantlius Crista-Cblli — Common Yellow Rattle. 

And various species of Carex^ &c. 

• 

The plants which have been mentioned, indicate infertility 
and wetness of the soil : others show that the soil is wet, but 
do not necessarily indicate that it is infertile. Such are 

1. Agrostis alba — March Bent-grass or Fioriitf 

2. Poa fiuifipns — Floating Meadow-grass. 

3. Poa aquatica— Reed Meadow-grass. 

4. Arundo Phragmites — Common Reed. 

6. Alopccurus geniculadis — Floating Foxtail^rass. 

6. Catabrosa aquatica— Water Whorl-grass. 

7. Equisetum arven^^ — Com Horsetail ; and other species of Equi'* 

setum. # * * 

8. Veronica Beccabiinga — Brooklime. 

9. Polygonum amphibium — Amphibicftis Pcrsicaria. 

10. Stachys palustris — Marsh Woupdwort. 

11. Juncus efiiisus-^oft Rush^ 

12. Juncus conglomcratus — Common Rush^ and many other spe- 

cies of plants., ^ 

Certaim plants^ arc held to indicate infertility whe|e they 
prevail, withoi^being peculiar ^the? to a,very w^t or very d^r 
siluation. Suoli are 

1. Euphrasia ofHcinalis-^Eyebright« 

2. Pmnclla vulgaris — S^lf-heat. 

' 3. Aira emspitosa^Turfy Hair-grass. 

4. Triodia ddl^umbcns — Decumbent Heath-grass, &c. 
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Cprtain plants indiSte a maritime situation. Such arc 

1. Ammoplilla arundinncea — Common Sea-Reed or Mat- weed. 

2. Carex arpnaria— -Sea Carex. ^ 

3. Elymus arenarius — Uprij^lit Sea Lyinc-^ass, • 

• 4. Triticum junceum — Sea Rushy Wheut-grass. 

5. Statice Armeria — Thrift or Sea Gilliflowcr^ &c. 

I 

Various plants are regarded as indicating fertility where 
they prevail. Of these are : — - 

■ 1. Cnicus lanceolatas — Spear ]g|lumc-Tliistle. 

2. Urtica dioica — Great Nettle. 

3. Aretiuin Lappa — Common Burdock. 

4. Stcllaria mi^dia — Common Chickweed. 

5. A cliillea M illefolium — Comm on arro w. 

And generally speaking*^ all the richer and more nutritious pas- 
ture grasses. Such are : — 

1. Dactyl is glomerata — Rough Cocksfoot. 

2. Fcstuca pratensis — Meadow Fescue. 

3. Alopccurus pratensis — MeaiJ^w Foxtail. 

4. Poa trivi^iis — Rough-stalked Meadow-grass. 

5. Lolium perenne — Ryegrass. 

lose who desire to pursue this investigation more in detail, 
may consult botanical works, descriptive of the plants of par- 
ticular countries* or districts, in which they wall find the ha- 
bitat of plants indicated with more otvless correctness. Tt is 
not necessary, in the present place, to extend the observa- ■ 
tions on this subject ; fer in giving examples of plants, those 
have been selected which are of frequent occurrence, and the 
best suited to indicate the characters of soils in this country. 

1 ( 

1 shall now conclude the subjcQt cf soils, by givinf^ a few 
rules for enabling the student to. distinguish soils in<the situa- 
tions in which they ^lay Ue presented to him. 

First, then, let him njake such usecof the indications af- 
forded hy the natufi^ produce of the soils as Ips^mems of in- 
formatioiji afford. He m&y n^t kiiow the names .c{f the plants 
that are growing naturally upoi} th*e su^acc, but he can al- 
ways observe whether they arc growing nfith vigour, whe'iher 
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the sward is thickly covered with spoAes, and whether the 
general Aspect of the part to be examined indicates fertility or 
poverty. • , ' 

A difficulty, jrhich*it will be well that be endeavour, in the 
first place, to overcome, is to distinguish the pekty goils^rom 
the earthy. He will experience little difficulty in this when 
they are distinct from each other, and covered by then* na- 
tural herbage. But when they are subject to cultivation, 
or intermingled with the earthy soils^of the same field, or 
when a soil Contains a certaib portion of pfiat in its composi* 
tion without being entirely peaty, then the eye may be de- 
ceived, from their resemblance to the dark-coloured loams. 
The one class of soils, however, may be of great fertility, andi 
the otlier of great barrenness : for it is to be observed that, 
though peat may be o|fen rendered fertile, its presence in soils 
is .always suspicious. ^ 

The soils termed peaty, it was before observed, are dark 
in their colour, and loose a^d spongy in their tbxture, even 
Nvhen improved by art. The soils which thdy most resemble 
in external charactei’s are the richer loams, but they are more 
light and spongy than these, and their colour is of .a duller 
dark than the loams, whidh approach rather to a hazel hue. 
Peaty soils, too, very generally lie on a retentive subsjoil ; but 
perhaps the best method of discriminating them . in the ab- 
senee of their peculiar vegetation, is by the stones which lie 
upon their surface. These appeal; t# be adted upon by the 


acid matter of the peat, and present a white appearance, 
which, when once observed, will not be easily mistaken again. 
Coupling this indicatidn with the dull black, as distin^ished 
from tho brighter hazel, of, the loam, and, above all, with the 
peculiar aregetation and stei;jl aspect of the surface, an ob- 
server will soop, feam to distinguisR the .peaty smls'tiW the 


c&rthy. 

Ip exiSninin^ the earthy' soils, {(b ess^tial circumstance to 
be regarded the depth of th^ soil; and the texture of the 
subsgil. A medium depth of a soil may be held to b&from 
ten*to twelve inchdii. But it will be better that it exeSed a 
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fopt, and this greatei^idepth of the soil is always a favourable 
indication. If the depth of the soil does not exceed six inches, 
that is an unfavourable .indication. Such shallow soils are 
rarely good, except sometimes when they occi\r .resting on pe- 
culiav rocks, as compact limestone, and* certain easily decom- 
posed basalts and poi^)hyries. If a shallow soil shall occur on 
a retentive clay, or on siliceous sand, we may certainly pro- 
nounce it to be bad. When in. tlie common operations of till- 
age the plough is constantly turning up a subsoil very diHe- 
rent in colour froiii tlie upper sti%.tum, that is an* unfavourable 
indication. 

When we find tbe rain in a furrow of ordinary descent carry- 
mng oflF the soil, and leaving the subitdl exposed, that is an un- 
favourable indication. ‘It is desirable to see the water in the 
furrows sink down, and be absorbed, jnstead of c:in*ying off 
the surface soil. 

if the soil be of a dull black colour, and if it j)rescnt upon 
the siwface the white stones aboYfi referred to, that is an un- 
favourable indication, as it shews that the soil has iuoi\ or K-sS 
of peat in its composition. 

If the soil produce sub-aquatic plants, it is wet. If we find 
that such a soil is peaty, or shallow on a ivtentive-subsoil, it is 
naturally stcril. If we find that the sub-aquatic plants are tall 
and y,igorous, and the soil earthy and i^.ccp, the removal of the 
wetness may remove the cause of infertility, and such a soil . 
may beci»me of the ricb^st kind. 

If wo find a soil producing naturally the superior herbage 
plants, anVI of a good depth, that soil wa may infer to be good. 
When soil of this kind tends to a dark! hazel colour, we may 
safely reckon it amongst the superior .soils. 

By attention to these rules, apd by a little observation and 
practice, the difficulty of hiscr^minating soils ^ill gradually he 
lessened, and at length djsappear.^ Tha^e who have been used 
to oounfery objects .r*n:ely e:>^erieiice difficulty iq discnmiiiqting 
soils, in ^0 far at least as*thes^ sofis are to be distinguished by 
their 1;exture, into stiff and free,^or fey th^^ir powers of produc- 
tion into rich and poor. 



IV. MJ^ANS OF INCREASING THE PRODUCTIVE POWERS 
OP SOILS.* 

The means at our command of increasing the productive 
powers of soils may be comprehended uftder the following ge- 
neral heads : — 

1. Supplying to the soil those organic and earthy substances 
which may. b^ required. 

2. Altering its texture, depth, and properties, by tillage and 
other means. 

3. Changing its relation with respect to moi&ture. 

4. Changing its relation with respect to temperature. 

Vegetable and animal matters, in a decomposing state, ap- 
pear to act in various ways in Increasing the productive powers 
of the soil. They improve its textiu*e, and they may be sup- 
posed to increase its j>ower to absorb and retain moisture ; but 
above all, they supi>ly that matter, which, in whatever form 
conveyed to the organs of plants, tends to nourish them. This 
matter being absorbed by tjie roots of the plants, it mast be 
supplied when exhausted. ^ 

Experience has in ever}" age accordingly taught tlie hus- 
bandman to supjjly those substances to the soil ; and the dxnng 
•so forms one of the most important means at his compiand of 
maintaining or increasing its fertility. , 

Besides the animal and vegetable •matter which is mixed or 
combined \Vith the niin^al part^f the soi^and is essential to 
its productiveness, the mineral parts themselves, it has*b^en 
seen, require to be mixed* tol^ether in certain proportions, and 
in certain States o£ division, in order 4;0 produce thp greatest 
degree of fertility. 

Silica aijd alumina form the priii^f^al iniperal part jof the 
soil. •If one ob father of tbes|} earths ])e ift ekeess, the soil is 
defective in iti^ composition^ If the alumina prevail, the aoil 
is too^hesive ; if the^lica premil, it is too loose. A medium 
is seen to be the be*»ik ; and although the precise proimrtions in 
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which the alumina anieilica should exist have not beeii deter- 
mined, it is safer that there be a tendency to an excess of alu- 
mina than of silica. Further, the fertility of the soil depends 
on the state of m^hanical division of these uynerals. 

ItVouid appear, then, to be a mean •of improving the com- 
position of a soil, to ^dd to it siliceous matter when it is found 
to be too stiff, and aluminous matter when it is found to be too 
loose ; and, further, to reduce these substances to their greatest 
degree of mechanical division. 

Sometimes, accordingly, we have the means of improving the 
constitution of soils, by mixing sand with clay, or clay with 
sand. But, in practice, the direct mixing of these two sub- 
stances for the purpose of producing a soil of better texture is 
rare ; jflrs/r because the’expense of this species of improvement 
is considerable; and because, ii)* the state in which sand 

and clay are usually available fojP this purpose, it seldom hap- 
pens that the aluminous matter of the one, or the siliceous 
matter of the other, is in that st?te of minute division which is 
favourable to fertility.. 

It is otherwise with the earth lime. Tliis can, in all cases, 
be reduced by heat to that state of minute division which is 
favourable to the productiveness of soils ; and hence it can al- 
ways he applied with benefit to those soils in which it iswant- 

Lime is sometimes mixed, in its natuVal state, wdth alumi-, 
nous and silicebus master. It then forms marl, a substance 
which* is frequently applied to soils to improve them. It is 
chiefly t5 the lighter soils that marl is suited ; foi: then, not 
only is lime supplied, but alumina, which improves the texture 
of the soil. It is by means of thjs mixture that some of the 
greatest improvements on siliceous sands that have tahen place 
in Europe 'have be§n effected. 

Thbre are cases in which even calcaiveous matter is in excess 
in soilip. This oceprs es^iecially in districts where the . chalk 
formation exists. When th^ eartby stratum refuting upon the 
chalk is very thin, the chalky matter becomes mixed ^th it, 
and being then in excess, foims a barreii soil. 
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An obvious method of amending thb composition of a soil oi 
this kmd is by adding any of the other earths, whether silice- 
ous aluminous. }Ve need not here scruple to apply them, 
because the.tsJay is coarse or the sand gi#ty. , We ma^ add 
them in almost any l&rm in which they can be codvemently 
procured ; for the •effect will be to ifhpnove the Composition of 
the soil. 

There is another case in wliich, in like manner, siliceous and 
aluminous matter may be applied directly in almost anjT state 
in which tl^iey can be found. This is in the case of peat Here 
the vegetable itiatter is in excess, and the Edition accordingly 
of any of the earths is an amendment of the*composition of the 
soil. 

We see, then, that the composition of soils may be improved 
by the addition of anifnal and vegetable matter, and also, in 
many cases, by the addition «f those earths in which they may 
be deficient, and, in an especial degree, of lime, which we chn 
always apply in the form of%iinute division Ijest suited to im- 
prdve the composition of tlie soil. Thi^ is the first of the means 
referred to of adding to the productive powers of soils, and will 
be considered in detail under the head of Manures, ancj other 
branches of the management of the farm. ^ 

The second mode referred to of increasing the productive 
powers of soils, is thaf erf altering their texture, deptb^^and 
• properties, by tillage and other means. ^ 

The mere effect of that comminutiofi of the parts of the soil 
which it undergoes in tlie common operations of tillage, *is seen 
to have a beneficial influence on the productive powers of the 
soil- Whether tlie soil imbibes from the atmosphere anything 
besides aqueous vapour Or not, it is known that the exposure 
of the matter of tl\e soil to the atmosphere, and the^opiminut- 
ing of its parts* J)y tillage, add^permanently to its fertility. 
Thus we learn firom exferieivse the good effects of tilling lands 
well.. Soils oqqp tilled are gendered for the. most partr more 
productive by the process. ^ Peaty tui^F, if suffered tOi remain 
in its <iriginal state, may continue to produce nothing but hqfith 
and die most usel<%5 plants* ; but, if merely ploughejl, and ex- 
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posed to the influence of the atmosphere, it will at once tend 
to prodace grasses of a l)etter kind, and of greater variety ; and, 
again, if a subsoil of coarse clay be exposed to the ahnosphere, 
it is ^generally at irst very unproductive ; andt-rf; is not until 
after long exposure, that it becomes *^productive. This is 
most remarkable in the case of clay-marl, a substance in itself 
containing the materials of a fertile soil, but which is often 
barren, until after pulverization and the influence of the at- 
mosphere. , 

It is, indeed, conformable to analogy, as well as to expe- 
rience, that soils should be improved by pulverization and ex- 
posure to the atmosphere. In our examination of the consti- 
tuent parts of spils, we have seen 'that their fertility is in a 
great degree indicated by the proportion of minutely divided 
earthy matter which they contain,. The effect of tillage, there- 
fore, may be reasonably supposed to promote tliis division, both 
b/‘the mechanical action of our instruments, and by exposing 
the particles of the soil to the action of the air. 

Another purpose solnetimes promoted by tillage, and sUb- 
ser\dent to the amendment of the soil, is the deepening of the 
upper, stratum. 

The subsoil, if has been seen, is'^distinguished from the soil 
properly so called, by the former containing less vegetable 
and"unimal matter, and so being le^ suited to the nourish- 
ment of plants and in certain cases it is even found to be in- 
jurious vegetation.*' It is generally important, however, 
tliat there be a good depth of soil ; and thus it is often expe- 
dient for the. effecting of a permanent improvement of the sur- 
face, to plough up and mix with it a portion of the subsoil, 
even though that subsoil should te ih itself infertile. 

Thes^, then, are the jjrincipal mechanicaji means^ by which 
we can improve the soil, aivl they will be considered in de- 
tail under the various heads whiph rel&te to the operations of 
tillage.^ 

Another mean, indeed, of chan^ng the composition of soils, 
is incineration, commonly caUed paring and buming.t This 
process will be described as connected with the operations of 



INCREASING |HEIR PROD#CTI#R POWERS. S/ 

tillage^ and may he considered as one$if the means possessed 
by us of adding to the productiveness ofi soils. 

The /“AiVrf mode rrferred to of jmcreasing the productive 
powers of soils^is chanarini? their relation with respect to mois- 
ture. 

In warmer countries the soil is comparatively. little injured 
by an excess of water, and more frequently suffers from tibe 
insufficiency of it In climates like that of Britain, however, 
the operation of conveying away the water which is in excess 
is an essential one, and, if neglected, the bc^t-devised schema 
of improvement may fail. The superfluous water is either 
stagnant upon the surface, or percolates b^ow it The free- 
ing of cultivated land from water upon the surface gives rise 
to the formation of land into ridges, by which the water escapes 
without stagnating uppn the ground or sinking into the sub- 
soil below. This is an object necessarily connected with till- 
age, and will be described when the manner of cultivating 
land is treated of. 

The freeing of the soil again from ;that stiperfluous water 
which is contained below the surface, forms a peculiar branch 
of agricultural improvement, and will be described under the 
head Draining. • • 

As draining is more required in the coldei^countries^, so Ir- 
rigation, or the watering of land, is less required there than in 
^ those coimtries w^hefe the heat and evaporation are greater. 
Irrigation, however, is a curious apd^interefting blanch of 
rural economy, derived by us from very ancient times. Jnthis 
country it is chiefly employed in the* watering of lands in grass 
during the months of winter anJ spring, and will' be described 
when treating of the Mapa^cment of Grass-Land. 

Tlie'/rtATjof the means referred to of increasing tlie produc- 
tive powers of soils, is by changing^he relation vWth respect 

to temperature. 7 • * * * • * 

This mede of adding to tfte productive powers of ijoils, is 
less wdthin oirf control than any of the o&em. It is only by 
,slow degrees that we can infprove the climate of a country* It 
is chi^y by drainiqg^ and by t8e rearing of hedges and wo^d ; 



all of these, acconlingfj, form important objects of niral eco- 
nomy, and mil be partially treated of in this work. 

The means, then, of adding to the j)roductive powers of the 
soil, — namely, siij^plying the organic and earthy substances 
which may be required ; altering its tekture, dejpth, and pro- 
perty, by meehamcal^^ means ; and changing its relation with 
respect to moisture, — will all be treated of under the different 
divisions of our subject ; and we shall begin with that which 
is most closely connected with the nature and properties of 
soils,— the nature* and properties of those substances which we 
^PPty the soil under the name of Manures. 

I' 
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All substances ^vhich, when mixed with the fnatter of the 
soil, tend to fertilize it, are, in common language, ternfed 
Manures. 

Manures may be composed of animal or vegetable substtmces ; 
or they may consist of mineral matter ; or they may be derived 
partly from mineral and partly from animal and vegetable sub- 
stances. They may, therefore be classed,* aepording to their 
origin, irfto — 

1. Animal and Vegetable Manures. 

2. Mineral Manures. 

3. Mixed Manures. ^ 

In describing this class of substances, it is not my designate * 
treat of their chemical mode of action, l^is investigation 
foAns one of the most interesting parts of the chemistry of 
agriculture ; but it is not essential to that practical knowledge 
of the subject which will suffice for the common purposes of 
the farmer. The remarksHo be made, therefore, on the mode 
of action of these bodies, will be of a gencrsil nature. • 

I. ANIMAL AND VEGETABLE MANURES. 

• # 

Chemical analysis shows us, that, all plants, and all the pro-- 
ducts of plants, arc resolvable jnto a small number of shnple 
bodies, in various statc*s of combination. These bodiei^ are — 
carbon, hydrogen, oxygen,gand, in smaller quantity, nitrogen 
or azote. • These^form the essential constituents of all vegeta- 
ble substances. ,,But there.are liljewise found in p]jints, thougji 
in* comparatively minwte quantity, qprtain other bodies, con- 
sisting cBiefly ^f the four earths, *silica« Mumina, lime, and 
magnesia, ojF.the oxide of Iron, and, in small quantity, the 
oxid^of manganese, ^d oIt the alkalies, soda, and potassa*, but 
chiefly the alkali po\^a. • * 
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Nowj nH thcs® bodiJ®« wf tb® ©IsiooBt# of sU^tboM ImmIics, 
exist in anira^ and vegetable manures ; for these bemg eaimid 
and vegetable substances %re I'esolvable into cerbonr fa}'(hwgeQ| 
oxygen, imd niti^n, with the intermixed emrljy and other 
bodies existing in the living plants. * 

In supplying, tlierefoit:, animal and vegetable substances to 
the soil in a decomposing state, we, in truth, supply the same 
substances which enter into tlie composition of the living plants. 
Thesq substances, indeeil, exist in the dead matter tif the ma- 
nures, in states of combination ditferent from those in which 
they exist in the living vegetable ; but still they are present, 
and must be believed to supply the matter of nutrition which 
the plants in growing require. Sci *nce ha.s made known to 
us the truA, that the living plants and tlic dead manure are 
resolvable into the same elementary subijtanccs ; but experience 
had not the less taught the husbandman in every age, that all 
agimal and vegetable stibstances, mixed with the matter of the 
soil, tended' to fertilize it, by !\jffording nourishment to the 
plants which it produced. 

The simple bodies which form the substance of manures 
exist in various states of combination. Noav there is reason to 
believe, that, in order that the solid matters, formed by these 
ample bodies, iday be absorbed by the roots of the growing 
plants, they must be dissolved in water. The absorbing pores 
of the roots of plants are so minute, that they are only to be 
discovered by powerfuliopfical instruments. The solid bodies, 
therefore, which find their way into these pores, may reason- 
ably. be supposed to be held in solution by the aqueous fluid 
which enters into 'the roots of plants, and forms the sap. 
Water is apparently the medium , by which all the matter of 
nutrition, in whatever form, is conveyed into thp roots of 
plants, a^d' without whicli, accordmgly, vegetation is never 
known> to take place. ' . 

Holdfog this opinion to 'be just, the substances which form 
vegetable and animal manures, before they can be made avail- 
able as nutriment to plants, must bb rendered soluble in water. 
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Of the meajM which Nature emplq^ for this purpose, fer- 
mentation appears to be the cluef. this process, the ele- 
mentary parts of the substance fermented assume new forms 
of co*mWati 9 ^ and become fitted to supply the matter of nu- 
trition to plSnts in that form in which it can tte nyieived by 
the pores of the roots. The fermentative proce^ is completed 
after the substance to be used as a manure is mixed with the 
matter of the soil : but it is bommon also to cause it to under- 
go a certain degree of fermentation before it is mixed wit ii the 
earth. This is the method of preparing this class of manures 
for use» which js employed in the practice of the farm. 

A nimal matters decompose with facility^hen acted upon by 
moisture and the air, th^ greater proportion of their elemen- 
tary parts making their escape in ^^rious forms of gaseous 
combination, and leaving the earths, alkalies, and part of tlie 
carbonaceous matter, remaining. 

When this decomposition* takes place beneath the surfj^ce 
of the ground, these gaseous compounds, us well as the carbon, 
uiiioh, when it combines iviSi oxygen^ 8ssiim&s also the gaseous 
state, may be supposed to be partially or wholly retained in 
the earth, to afford the matter of nutrition to the plants. 

Purely animal substances, therefore, which thus readily de- 
compose, do not absolutely require fermentation before they 
are mixed with the Yet even in the case of purely ani- 
mal substances, cw’tain* beneficial consequences may "result 
from subjecting them to a previous sta^ of fermentation. Thus • 
the urine of animals, when applied in its recent sta^e to the 
soil, is not found to act so beneficftilly* as a manure, <is w]ien a 
certain degree of previous ferrilentation 1^ been produced. 

And there is another nurpose promoted by causing even 
pure unimal matter to undergo fermentation, and this is, that, 
being mixed witlfvegetable matter, il promotes th^nore speedy 
decomposition *pf veg^tsible fibri* 

Vegetable fibre is, under ^ertaiiv Circumstances, a slowly de- 
contposing siMtance. Wlifn vegetables are green and full of 
juices, tbey’feadily ferment ; but when the stems ar^ dried, as 
in case of and oHier litter, they decompose with 
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slowness, and the milting them with animal matter hastens 
the putrefactive fermentation. This mixing of animal With ve- 
getable matteris t\\e proce^ employed for preparing the greater 
part of the dung of the farm-yard. , . 

The dupg of the farm-yard is the produce of the bay, straw, 
turnips, and Qther substai^ces used as provender or litter upon 
the farm. It is collected into one or more yards, and fresh 
litter and all other refuse being added to the mass, it gradually 
accumulates until it is carried out to tlie fields for use. 

« The manner of feeding cattle in their houses and 'yards will 
be afterwards explained. It is sufficient, with .relation to the 
present subject, to pbserve, that the larger cattle may either be 
fed in stalls in close honse.s, or in yairds in which they receive 
their food. When they kre fed in close houses, tlieir diing and 
soiled litter are carried to the heap in t^ie yard, where it gi*a- 
dually accumulates ; and when tliey are fed in the yards, their 
dupg, in like manner, accumulates there, being in the mean 
time compressed by their treading: upon it. 

In the practice of thg farm, to be afterwwds especially de- 
scribed as suited to the circumstances of this coiicitry, the larger 
cattle of different kinds are brought home to their houses and 
respective yards before wdnter. Suine are kept in their stalls 
in close houses, alVd their dung and soiled litter are can’ied out 
daily to the yards, while others receive# their food in the yards 
themselves, and thus tread upon the hc&p. In this manner 
the mass, of dung accu^jfiulates during the period of feeding, 
and at the proper period, in the following spring or summer, 
is carried tout to the fields tmd applied to the land. 

The dung of the farm-yard is thus seien to be a collection of 
animal and vegetable substances. ^ It consists of the excre- 
ments of the animals kept and fed upon the farm, tog^thet with 
the straw*' or other materials used as litter, and generally of the 
r6fuse and olfal produce^d abdut the hopiestead* This mixed 
niass is collected during Ibe period of feeding, whcn«lt under- 
goes a certain de^ee of fermenta^^ibn. When'^ttodden by the 
feet Qf the animals kept in the yards, the effect is to exclude 
the external air, and to preventMiefermeiifotive process from 
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proceeding with that rapidity which wpfild take place were the 
mass not compressed. 

The principal animal substances^ which are mixed with the 
ligneous dbrq gf tbe^litter, and which cause it to undergo de- 
composition, lare the dung and urine of the aniiAals.^ • 

The properties of this dung, to a pertain extept, depend up- 
on the kind of animals and the nature of their food. The 
dung of horses is easily fermented, and is more readily decom- 
posable, in proportion to the succulence and nutritive qualities 
of the food consumed. This also holds with respect to tbs 
dung of oxen. « When the animals are fed on straw and the 
dried stems of plants, the dung is less riclf^and decc^posable 
than when they are fed ou turnips, oil-cake, an’d other nourish- 
ing food ; and the same thing holds With respect to the dung 
of the hog and other ^niinals. The dung of the diiferent feed- 
ing animals is mixed in greater or less proportion with their 
litter, and the greater the proportion of the animal to the ve- 
getable matter, the more rjadily will the latter ferment and 
daenmpose. ^ • 

The urine of the animals, again, is in itself a very rich ma- 
nure, and contains, in certain states of combination, all the 
elements which enter into the composition of plants.* It is 
necessarily mixed with, and partly absorbeiby, the litter and 
otlier substances in thifj» yards, and it hastens, in a material 
degree, the fermentation of these substances. ** 

The urine, however, is apt either to^ake i4s escape by flow- 
ing out of the yards, or to be imperfectly mingled with the lit- 
ter. It becomes, therefore, a parf of the managenu?nt of the 
farm-yard, to provide Against either of th^se contingencies. 

The farm-yard should be made level at bottom, arid ’even 
paved if J:he subsoil be very loose and sandy, and the bottom 
should be sunk somewhat below theisurfaee of thcfgnound. As 
apportion of tl^e liquid will flo^fron^the stabled and fieeding- 
houses, gutters of stone shduld bc^fliade to convey the liqiild 
from these irftR tanks or other resenioirs^djacent to tt*e yards. 
The^same means are to bfe taken for conveying awtl^ any ex- 
ces» of liquid fropa ^fie yards lihemselves. This is not done for 
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the purpose of drainin^fthe yards of moisture, which would be 
an error, but' for the purpose of preventing any excess of liquid 
from being lost. The principal cause which produces a great 
flow of liquid from the yards, is an excesb of rain, which) fall- 
ing upon Jhe heap faster than it can be absorbed,* washes away 
the urine. 

Three methods may be adopted for the management of the 
liquid which is obtained from the feeding-houses, or which 
oozes or is washed off from the mass in the yards. 

• 1. It may be pumped from the tank or reservoir into whicli 
it had flowed, conveyed back to the farm-yard, ^nd spread over 
the surf^e of the heap. In this manner, it will be imbibed 
by the litter, and tend to hasten t^ie decomposition of the 
mass ; or, if there be a compost heap upon the farm, the liquid 
may be spread upon it so as to be imbibed by it. 

2. It maybe pumped up when convenient, and conveyed in 

bezels to the field, and spread over the surface, a species of 
manuring which, under certain circumstances, is exceedingly 
efiicacious. • ^ ^ 

3. In the bottom of the tank or reservoir to which the liquid 
is conveyed, may be placed absorbent earths, stems of plants, 
and other matters. These being saturated, will become very 
rich manure, and may either be carried from the tank to the 
field, aiid applied to the ground, or p^t into heaps or com- 
posts)' until the period of using them'shal^ arrive. 

Of thqse metlK>ds of g.pp^lying the excess of liquid from feed- 
ing-houses and yards, the most generally applicable to the 
common practice of farms* in this country, is the conveying 
of the liquid back tq the yards,* or the spreading of it over the 
surface of compost heaps, or other collections of absorbent sub- 
stances. In Flanders, where extreme care is bestowed in the 
collection and preparatiomof liquid manures, 'there is a smaller 
proportion of straw and^ hay Jiroduced ^pn farms, than in the 
Aixed system of agficultfli;fi of Bi^tain. There is net, there- 
fore, so" great a prbpdrtiop of ligngefus fibre to he decomposed. 
The .Flemings, accordingly, pursue tlie mode of managing 
their manure, which the circunMauces ^eeulisir to their^gri- 
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culture render expedient. They can alWays ferment sufficiently 
the fibrous matter of the heap of their fiunn-yard\», and there- 
fore J^hey have always a spare supply of liquid in a separate 
state. But jii4 this country, where we aim at producing a 
large quantity of hay find the cereal grasses, we require ifearly 
all the liquid of the feeding animals tq moisten and ferment 
the general mass of the farm-yard. 

When the animals of the farm are fed on tolerably rich and 
succulent food, and where the proportion of straw is not too 
large, there fs no difficulty in fermenting thfi mass of the farm- 
yard to the degree required ; but when the quantity of straw 
is very large in pFq)ortion to the more mois\ and succulent food 
consumed, as sometimes Occurs in the case of clay-land farms 
in certSin districts, then there may 6e considerabje difficulty 
in getting the straw sirfficiently fermented and decomposed for 
use. This may arise from thg want of moisture, as well as from 
a deficiency of animal matter ; and as we may not at the time 
have a power of supplying 4he latter, we must endeavour to 
the heap moist by soaking it, in*the absence of rain, with 
water. But the permanent remedy for this evil is to increase 
the quantity of such nourishing food as tlie farm will produce, 
— ^namely, cabbages, tarcl^, clovers^ and other succul<mt and 
nutritive plants. 

Sometimes, even wliyi there is no extraordinary exgpss of 
dry litter, the fermentation of ilie heap in the yard, after pro- 
iroeding to a certain degree, suddeulyustops, by which the ma- 
nure is much injured. ^This ai’ises^from the want of moisture ; 
and when it happens it is ofteq very difficult to rendw the fer- 
mentation. The besf remedy is to turn* over the heap, ,soak 
it w'itli water, and mix it with horse-dung, or any animal ofihl 
that can Jje obtained. 

With these iv^ceptions, the management of the* farm-yard is 
not attended with any difficulty. Wre<^have seen that the m^ 
con^jistsbf a ^collection of^tlie exc^men^*qf the animals kept 
upon the faym, of the straw? and othbr substances employed for 
littej, and generally of any refuse or offal produced at the 
hoiflestead ; and {hat tWs mixed substance is . accumulated 
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chiefly during the months of winter, undergoing during this 
period a certain degree of fermentation and decomposition in 
the yards where it lies. , ^ 

The substance thus collected and partially fprmented, is to 
be applied to^the groimds during the nfonths of spring, sum- 
mer, or autumn, immediately following the winter in which it 
has been prepared. It should be always applied as soon after 
it iscprepared as possible, there.being a waste either in retain- 
ing it too long, or in causing it to undergo a greater degree of 
lermentation than^is required. * 

In the process of the putrefactive fermentation, the elements 
of the body fermented, in assuming their new forms of combi- 
nation, partly make their escape in the gaseous state: In the 
fermentation of manures, the decomposition may proceed so far 
that the great mass of the substance slvill be exhaled, leaving 
behind only the earthy and alkaline, and a portion of the car- 
bonaceous, matter of which it was composed. In the treatment 
of this class of substances, therefoiy*, the putrefactive fermenta- 
tion should neither be continued longer, nor caiTied to a greater 
degree tlian is necessary for the puri)oses intended. 

In practice, our purpose is to produce certain kinds of crops ; 
and certain kinds of plants, it is found, require a greater ac- 
tion of manures ai^)articular stages of their growth than others. 
Thus^ the turnip, the carrot, and the bC;ct, which are sown, as 
will afterguards be seen, in the eaidy part of summer, require 
that the manure'^applie®’- shall be in such a state of decomposi- 
tion as to act upon and nourish them in the first stages of their 
growth; find if this be not so, the crop may entirely fail. In 
these, and similar cases, accordingly, a complete preparation 
of tlie farm-yard dung is an essential point of practice. 

Certain plants, again, do not require the same strte of de- 
composition of the dpng. ^Thus the potato requires less in the 
first stsSges o^ its growth than'^thc lurni'p, and hence it is nbt 
necessary to subject ^he msCaure to be annlied to the %ame de- 
gree of fermentation. 

In some cases, too, as in the ]^rocess of the summer fqllow, 
to hfj afterwards described, the marfnre isWxed with thc^soil 
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some time before the seeds of the pladts to be cultivated are 
sown. In such a case the manure undergoes tbe necessary 
fermentation in the soil itself, and does not require that pre- 
vious* preparation wiiich, in the case of the turnip and some 
other plants, *is requii^ed. 

But while no necessity exists for* fermenting .the matter of 
the fann-yard beyond the degree requisite for the special pur- 
pose intended, it is always a ppint of good practice to ferment 
it to that degree. In order to know when dung Js suffimently 
fermented'fof the particular use required, a Irery little practice 
and observation will suihee. When it is fully fermented, the 
long stems of straw which formerly matteU it together, arc in 
such a state of decomposition, that the parts can be readily 
sepiirat&d by a fork. It is not necessary in any casp that it be 
in that extreme state /)f decay in which we often see it used 
by gardeners, and when it can be cut by a spade like soft earth. 
Whenever farm-yard dung has been fermented to this degree, 
it has been kept beyond the 4 >roper time, and the management 
has been bad. 

The mass, we have seen, is collected chiefly duringthe months 
of winter, and will always be ready to be applied to the ground 
in the spring, summer, or* autumn immediately ensuing; and 
there is no case in which it is advisable to Seep it beyond the 
year in which it has b&en collected. ,, 

A common and convenient practice is, to carry it out from 
the yards wdiere it has been collected #o the fleld where it is to 
be used, and there to jjile it up in one or more large heaps, 
so that it may undergo the further decomposition* reqwed, 
before being applied t8 the land. Doubtless there is a certain 
w-aste of the volatile mattqr of the dung by this process, but it 
is frequently convenient in practice that the dung be thus car- 
ried to the fielj^ where it is to be usdd, sops to economize time 
at the season of inore^ictive labour.^ • 

^henf accordingly, after* tire deftd of if inter, as towards the 
end of Decejtpber, and during liprd frosts and snows^ the men 
and yorking cattle ujpon Ihe farm cannot be otherwise em- 
plo^^d, we may be^in to carry out the dung to the fields iviiere 
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it U to be used. It is carried out in the carriages of the farm, 
into which it*is lifted by large forks to be afterwards described. 
This partial carrying out pf the dung from the yards proceeds 
when occasion offers, or when the state of the w/^ather prevents 
the other,, labours of the farm from being carried on. And 
when the feeding cattle ore finally removed from the houses 
and yards, and turned out to pasture, which, in the north of 
England, is gonersilly by the middle of May, the whole re- 
maining dung may either be carried to the fields, or remain 
tn the yards till required for use. 

The dung, as it is carried out to the fields, 4s to be laid in 
the large heaps, which may be about four and a half or five 
feet high, and of such other dimensions as maybe convenient. 
When the dung is placed in these heaps, it is in a stHte very 
favourable to further fermentation ; f^^r it is to be observed, 
that in all cases the turning over pf the dung, so as to give ac- 
cess to the air, causes an increase of fermentation, and this is 
the method adopted by farmers a^d gardeners when tliey wish 
to give a greater degrees of fermentation to any heap. Shofdd 
the dung in these large heaps not ferment to the degree required, 
they are to be turned over, and formed into new heaps, the 
upper part being placed below, and what w'as before below at 
the top.^ By this*^means the fermentative process will be re- 
newed; and should this turning notbefotind sufficient, the heaps 
must be again turned over, so that they may be brought to the 
degree ofidecompositionf-required. The large heaps of this kind 
should not be placed in a very exposed situation, so as to be too 
much, acted upon by winds ; and it is a goo4l precaution, and 
a necessary one in very warm countries, to face up the sides 
with a little earth or turf, and to ^trew some earth upon the 
top, so as to prevent the escape of decomposing matter. When 
it is wished *to hasten the^putrefactive process; ^in these heaps, 
it* is better that they be not compressed diy the«carriages going 
upon tbipm to unloa^ ; bat where there is no^ peculiaTc ne- 
cessity for hastening th6 put^refdctive process, the carriages 
and beasts of draught can go upon the heap without in- 
jury*. When peculiar care is re*quired, as^^ien the dun^'lias 
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been imperfectly fermented in the yards, it should be spread 
over the heap in layers, so that one layer may undergo a slight 
fermentation, before® it is compressfed by that which is to be 
placed above diS , 

The mass may be also turned over in the yards where it 
lies, and allowed to ferment before it "is carried out to tl}e 
fields for use. In this case the workmen begin at one side of 
the heap, and with large forks* turn it over, laying that wliich 
was before^upjpermost underneath, so as'thal^the \t^hole may be» 
reversed. If after this process of turning, no treading of cat- 
tle is allowed, tbe fermentation of the mass will proceed with 
* rapidity, and then tlie whole may be carriecl out at once from 
the yarij^to the fields for use. This method will not only in 
certJiin cases be the most convenient, but will save some of 
that wa.ste of the volatile matter of the heap, which takes 
place under the other systeiif. 

Where the dung produced is very rich and well decomposed, 
its where cattle have been feeding in stalls oiFjuicy and nutri- 
tive food, it may not appear to require this turning over to fit 
it for use ; yet even in such aciise it is generally beneficial that 
it be turned overeat least once before being used, the^flFect 
being to ferment the mass not only sufficiently but equally, and 
to mix its different par^s together. It may be observed also, 
that Avhen the mass- of fegetable and animal substances is 
*throwm into a common yard, some eare^sliould#be bestowed in 
spreading it ecjually, so that one part of the yard may^not be 
filled with rich dung, ahd another^with poor. Tha dung of 
horses, for*example, is yiore suStej)tible of fluick fermentation 
than that of oxen. When the stable, therefore, opens u];ioh a 
common yard, the horse-Sung should not be suffered to accu- 
mulate in, a mass about the stable, bq^ spread abroad upon the 
general heap. 

Farm-yg,rd dung is chiefly applji^ to ^jh® soil by being 
spreafl upon th# land when ^ in tillage, fed’ covered lay the 
plough. Th(i* periods at which tliis is done, and thelnanner 
of doj^ it, will be afterwards pointed out. By being coveped 

by the earth, the dung soon {>Hsses through its course of fer- 

* « 
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and becomes decomposed, and mixed with the mat- 
ter of the soil. 

This valuable substance must be economised in the manner 
of applying it. The soil must be kept as rich^a!^ the means at 
the farmer^s command will allow ; but it is an error in prac- 
tice to saturate it at one ‘time with manures, and to withheld 
them at another. They ought rather to be applied in limited 
quantity and frequently, so as* to maintain a imiform or in- 
jcreasing fertility in the soil. ^ ^ 

The produce of the farm-yard will necessarily afford the 
chief part of the manure consumed upon farms wdiich do not 
possess extraneous sources of supply. But besides the pro- 
duce of the farm-yard, .there are certain vegetable an^ animal 
substance& which in their separate states may be applied to the 
manuring of land. An example of the ^^pjdication of vegetable 
substances in this state, is, when certain plants are allowed tp 
come into flower, and are then ploughed down in their green 
state, and mixe^ wdth the matte? of the soil. This is a prac- 
tice derived from very ancient times, and is yet folIowe<l in 
Italy, and other parts of Eurojic. 

Vegetable matter, when thus covered by the soil in its green 
and succulent isjate, readily undergoes decomi)osition, and 
forms h. very enriching substance. Tlie practice, however, 
is chiefly suited to the w'armer countries, where vegetation is 
rapid. In colder countries, wdiere we arc able to raise green* 
food of any kind, it is defter that we a]»ply it in tlie first place 
to the feeding of animals/ for then it not only yields manure, 
but performs the njo less impoi*tant pu/*pose of aflbrliing food. 

When, however, the jiractice is for any reason adojjted, the 
period at which the plants ma\’**be ploughed down is when 
they hare •some into floorer, for then they contain Ithe largest 
•quantity ofl readily soluble matter, and have Vtie least exhaust- 
ed the nutrient substance of the soil. The*plaiitg employed 
for this purpose ’b/the^ancients^were eliieflytthe leguminous, 
as the Lupine, which is still lised ici Italy for th^ same purpose. 
Bi/ck wheat is also employed, and appeal^ to be the plant best 
.suited fcttv the practice in northern countries, for it is easily 
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eultivated, aiid soon arrives at the necessary maturity. - >For 
the .same reason, Spurry has also been cultivated, but its pro- 
ducer is too small to tender it well Suited to the purpose ; nay, 
the clovers Wave beci^ thus employed at the suggestion of spe- 
culative writers even in England, and thus the error has been 
committed of employing a valuable artifcle as a manure, which 
might have been employed in the first place in supporting the 
animals of the farm. * 

, The leaver of trees also form a vegt‘tab|p mstnure, fliougb 
not a good one ; for although leaves enrich, to a certain de- 
gree, the surface upon which they fall and decay, they will 
rarely repay the expense^of collecting them expressly for ma- 
nuring When the leaves of trees have fallen, their more 

soluble parts have been lost, and there remains littliT more than 
ligneous fib^*e with a proportion of siliceous earth. 

The roots of plants disengaged from tha soil in the process , 
of tilling and clc»aning it, are also employed* as a vegetable 
manure. Some of these, however, as the'^ceiich-grass, being 
very viyaciouSj^ would readily spring again ; and therefore it is 
necessary that their vegetative powers be destroyed, which 
may be done by mixing tliem with lime, and forming an this 
way a compost. Many farmers, however, iu save time, or to 
prevent the risk of thg plants springing again, buim them in 
little heaps upon the gidUnd at the time of theh* 'being cMIect- 
cd, and spread the ashes upon the surfjice. T^iis mayjbe some- , 
times eonvenient, but tlie effect is, that the principal nutritive 
part of the plant is dissipated, and ndthing left buj the car- 
bonaceous, earthy, and other iffatter. ^ 

But tlio principal vegetable substances employed as mahure 
in their separate state, are*rape-cake, oil-cake, malt-dust, sea- 
M'eed, peat or tfirf in a decomposi:ig state, and the ashes of 
several plants.** ^ 

Rape-gake is the husk and refuse Of the §eed of the rape, af- 
ter file oil has keen expressed. It is^ red(ic6d to a coarse pow- 
der, and in \his state it is scattered upon the surface Aid light- 
ly q^ered, when it* attracts* moisture, and readily deeom- 
pofees. ^ It is sometimes strewed upon young clovers, or it is 
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sown with tuniips and similar plants at the same time with 
the seeds, or it is spread upon the tilled surface of any land 
before the seeds are sown. ' The quantityHhat may be aji^lied 
is lOtOr 12 cwt. to the acre, and sometimes a sdialler quantity 
is used. As it readily attracts moisture and is decomposed, 
it should be kept dry, ‘and used in its recent state. It is bet- 
ter suited to land which is clayey and somewhat moist, than to 
that which is very dry and lights 

r. With the Flemings this substance is a favourite manure, and 
they use also for the same purpose the refuse of the poppy-seed 
after the oil has been expressed from it. They apply these 
substances in larger quantity- than is practised in J^higland. 
They dissolve also the rape-cake in urine, and thus form a 
manure of the richest kind. 

Oil-cake is a similar substance, being the produce of the 
seed of the flax after the expression of the oil. It forms like- 
wise a very rich manure, but it is too valuable to be much usifd 
for that purpose. It is employed, as w^e shall aftei’u anls sei*, 
for the feeding of animals. In North America tlie seeds of 
the cotton plant have been recently aj^plied to the manurijig of 
land, and found to be amongst the most fertilizing of this class 
of substances. ^ 

Malt-dust is used for feeding, but it U emi)loyed also Jis a 
manure. It consists of the radicle of 'the scimI rubbed from the 
grain after malting. It is employed at the rate of from 40 to 
60 bushels to the acre. 

Sea-weed, consisting'of iliflerent sj)ccies of Fiicns and otlicr 
marine plants, is greatly used* ujion the sea-coasts of (ireat 
Britain and Ireland as a manure. It is very transient in its 
effects, but it is nevertheless of much value in situations where 
it can beMoblained. The«^iiost convenient m&thod of using it, 
fe-to convey^'it directly to the land, and apjiTy it fresh as a 
top-dressing to thcrgrowibg crops? If left in a lieap by itself, 
its more soluble par^Es ar/3 exhaled',' and a diyMlbrous matter 
alone reihains. ’ If it is not applied, therefore, iii its recent 
stats, it should be formed into composf ii^ith dung, or >V/th a 
mixture of dung and earth. 
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It is more valuable for light and dry soils, and of less com- 
parative value for the stiffer clays ; and hence, when a farm 
has«access to it, it* is better to rfpply the ' sea-weed to the 
lighter, and*tAe dung to the stiffer, soils upon the farm.. 

Sea-weed may be also burned, and its ashes applied to the 
soil. In this way it is largely use^ in Jersey *and the other 
islands of the Channel. 

Peat is a substance which* may be used as a manure, but 
unless freed of its peculiar principles it m^y remain for year^ 
exposed to water and air without undergoing decomposition, 
in which statc*it can afford no nourishment to plants. Pure 
peat, therefore, should be made to undergo decomposition be- 
fore it,^s applied to the soil. This may be done by long 
exposure to the air, or by mixing it with quicklime, which 
decomposes its woodjr fibre, and forms a kind of compost, 
which, however, is not greatly valued. 

The woody fibre of peat may be better decomposed by mix- 
in^r it with dung or any aniiAal matter. Foi^this purpose, the 
peat may be carried directly to the farm-yard, and spread upon 
the heap of dung, so as to be mixed equally with it. This )S 
the most easy method of decomposing peat ; but care is to be 
taken not to supply it in so large a quantify as to injure the 
quality of the manure. Peat may be decomposed,* too, by 
mixing it in alternate layers with fresh dung in a fermenting 
state, the peat being first partially freed o^ its moisture by ^ 
being for some time exposed to the*air. The quantity of dung 
should be nearly equal to that of the peat ; and when ‘the fer- 
mentatioif has arrived, at the degree of blood-heat, the mass 
should be turned over and formed into another heap; ‘and 
this should in like manner 6e turned before being used. This 
species of comp«»st, however, oftei^ disappoints expectation, 
perhaps from the peat still retaining some princijdes unfavour- 
able t(» vegetation. * ^ • 

The rushes wood, and«all vegetablesf may be used as ma- 
nure ; but the effects of these are for the most parttnot very 
greate By burning the planf^, the carbonaceous and alkaline 
matfer indeed reipains, but the other enriching parts of the 




substance are expelled. ' In Holland and the Low Countries, 
the ashes of peat arc extensively employed ; but the peculiar 
value of these asties appeaVs to be derived from mineral im- 
pregqation. The most valued of then^ are tfiken from the 
low marshes of Holland, which are covered during the winter 
season with bmckish Svatcr, and tliey are accordingly much 
impregnated with saline matter. They are sown ii{)on the 
surface of growing crops of differont kinds ; but they are 
found of peculiar fffica'cy in promoting the gro\\th of clover, 
upon the leaves of which they are strewed. They are carried 
far into the interior for this purjmse. Some ashes, too, in 
England possess similar properties : but from the effects being 
evidently due to the saline matters with which they are mixed, 

* r * 

they are rftther to be regarded as mineral than as vegetable 
manures. 

Of animal substances employtd as manures, mention has 
been made of dung and urine. The first is generally mixed 
with ligneous fibre, and so in the common practice of this 
country is the latter, though urine, it has been said, may be 
applied in its separate state. Taking into account, however, 
the general economy of stock and the farm-yard in this coun- 
try, it is not pasrhaps expedient that we should adopt the 
practied to any great extent ; yet when, any liquid manure, the 
exccfi^s of the cow-houses and stablefe, is obtained, it may be 
conveniently apj)lied to grass land wliich is to be cut for liay 
or green forage. 

Of exgrementitious'aniinal matter, applied in its unmixed 
state, one of the most useful Ms night-soil, a substance which 
is very liable to decompose. It abounds in matters composed 
of carbon, hydrogen, oxygen, and nitrogen, and whether re- 
cent or fermented, supplies abundantly the food of plants. In 
Flanders and all parts of the Low Countries, thte attention paid 
to night-soil as a manure is very igreat, and if is cnjployed in 
different states of fcf meid^ation according to tli^acrops to tt^hich 
it is to be applied. i 

The disagreeable odour of this substance may be destroyed 
by mixing, it with quicklime. When it is# exposed to tfie at- 
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mospheri^; and the layers are strewed* over with .lime, it soon 
dries, and in this state is easily pulverized. It then forms one 
of that variable class of manures which may. be deposited in 
the ground the same time with the seed.* 

Of excrementitious animal matter, too, the dung of birds ia^ 
a powerful manure, though usually obtained in quantities too 
small to render it an object of much importance. The most 
generally employed is that of pigeons and domestic fowls^ It 
should be spread upon the surface of land in tillage, and slightly 
covered. It may be reduced also to powdfer, and applied in* 
this state in different ways. ^ 

Besides the dung of animals, their Hesh^anfi intestines are 
sometimes used for inanTires. These substances undergo a 
rapid de'composition when in contact with the air, and should 
therefore be covered i)y the soil before their particles have 
been lost by evaporation ; os they may be mixed with earthy 
substances and formed into a compost. This last is generally 
the preferable practice wiHi regard to thjin, because they 
thus act in fertilizing a large quantity of matter with which 
they are mixed. The refuse of the shambles furnishes the 
largest supply of this kind of manure, and it is always highly 
valuable where it can be*obtained. When animals die from 
accident or disease, they should never be left exposetl^ but be 
covered with eailh, wlneb they will soon impregnate witU^olu- 
ble matter. The disagrci^ablo ofduvia of such .sul)stances may 
be lessenetl or removed by a inixtufe 8f quielJlime. • 

Fish forms a very powerful nuuuire.. It may sometimes be 
procured in considerable <piantky in the neighbourhood of fell- 
ing stations. It is generally best to mix it with earth, iq the 
foi’iii of a compost. Soin^itimcs herrings liave been obtained 
in such qftantity ihat tlicy have been used in this planner, and 
sometimes freslr-water fishes in \Jie ^»allows of fegny countries 
are obtained iif sufficiSnt quantity to^be so employed ; and no- 
thing can exqqpd the richcness of tfiis kiqd*of manuresi 

Blubber may be employed very beneficially as a manure ; it 

• Agriniltunil Cheinifltfy, by Sir Humplirey Davy. 
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should always be mixed with earthy or peaty matter, and form- 
ed into a compost. 

The refuse of the various manufactim^^ in which skin, wool, 
and other animal substances are used, forms msiyire of various 
quality, according to the substances employed, and the nature 
of the manufacture ; auehare the refuse of the currier, the oifal 
of the gluemaker, and various others unnecessary to be parti- 
cularized. 

A iery important animal manure is bones. These are now 
used in large quantities in certain districts of this country. 
They had been logg used in the neighbourhood of London, 
after having been' broken down and boiled fur grease. But 
since their more general extension ns a manure, they are ap- 
plied in their raw state, and form an article of con'siderable 
importation from other countries. Tlvo bones are ground, or 
rather they are bruised, and reduced to a coarse powder, by 
being passed between cylinders of a peculiar construction. 
Bone-mills for tbjs purpose, driven by horse-power, steam, or 
water, are now in comlnon use in England and Scotlaml. 

Bone is composed of earthy salts, chiefly phosphate of lime, 
with some carbonate of lime and phosphate of magnesia, and 
about one-half of ^animal matter. Hut there is reason to infer, 
that it is owing to the pliosi>hate of lime, that this substance 
owes'its peculiai* ])ropei’ties as a manure. 

Bones may be applied in several ways to the ground. Tlu'v 
may be spread upon it^oy 'che hand, or by machines construct- 
ed for the purpose, or by apparatus attached to certain sowing- 
maciiines. When deposited ati the same time with Jic soiids, 
in the manner to be afterwards explained, the quantity may 
be 2 quarters to the acre. • 

Bones, may be also formed into coiniiostai with ehrtlis, and 
thus allowed to ferment in tb/J heap. When placed in a mass 
by themselves, they speedily ferrn^jnt ; find it fe the opinion of 
many, tSiat they are superior as a manure whe^^hey have un- 
vlergone#i previous fermentation. This may be supposed to be 
])f‘C^use they are then in a decojnposing^s^te, and so fitted to 
act more immcdiati^ly iq>on the phints. jjlut when they fire 
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rodueetl by grinding to a coarse powder, which, they always 
should be, there is no necessity for subjecting them to any 
othcT^fennentiition than that whicb thev will undersro in the 
soil itself. ^ 

Bones are less beneficial when applied to clay lands than to 
lighter soils, and in wet seasons thah in dry. Although the 
quantity of the material employed is very small, it is not quick- 
ly exhausted, but extends its influence to future seasons.' For 
the production of a single crop, an inorease beyond a ebrtain^ 
(juantity is not found to be attended with any benefit ; so that 
a small quantity is frequently seen to be .applied with equal 
advantage as a large. • . 

ITorn is a substance of *similar progerties, and equally effi- 
cient as a manure ; but it is obtained in very limited quantity, 
and its gcmeral importtfiice is therefore greatly inferior to that 
of bones. • 

Hair and feathers are similar in their composition to horn, 
but they are of little hnporWnce, from the liijiited quantity in 
which they can be obtained. They ar6 also slowly decompos- 
able. rhey are of the class of manures which may be applied 
to trees, which require a slow and not a rapid action. * 
Woollen substances are iilso of the same chemical composi- 
tion as those that have been last mentioned. They Only 1 m‘- 
come soluble, however, after a considerable time. Nevertlwles.s, 
* woollen rug.s form a good and lasting manure^ They are to be 
cut in small jiieces, and then spread ii|)on the surface of the 
ground ainl covered. They are used in the hop distiacts for 
the nianm^ing of that plant. The Genoese pick up with care 
in the south of France all remains of woofleii stuff, that they 
may cause them to rot at the foot of their olive-trees. In like 
manner, irt countries where the silk manufactures Qxist, the 
inhabitants revive the mulberry and other plants by spr^^ading 
at their roots tlfo rennSns of.the silk-evorin. 

Bift it IS necessary to specify all the substance^ which 
can bo employed as manures. The law is of generaltapplica- 
tion, Unit all animal^ajul vegeijdde substances can bo insod^for 
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this purpose ; and the province of the farmer therefore is sedu- 
lously to collect every substance of this nature which comes 
within his reach, and if it* does not admit of beneficial applicar 
tion in its separate state, to form it into a conippst, or mingle 
it with the general mass collected in the farm-yard. 

Sometimes animal imaiiure is made to be supplied by keep- 
ing animals for a time on the same piece of ground, that their 
excrementitious matter may fall upon or be absorbed by the 
soil. ‘ This gives rise to the practice of folding, which consists 
in penning flocks of sheep, chiefly during the night, on a small 
space of ground. The pens are from time to ‘'time shifted, so 
that, ill the course of the si'ason, a considerable ijuantity of 
ground is successively manured. The practice is carried to a 
most injurious extent in some of the southern counti^ in I'hig- 
land, where the sheep are driven to "the fallow-ground, and 
penned upon it for the purpose of manuring it. The animals 
abe even made to travel a considerable distance to the fold ; 
and certain breads are valn(?d ifer their i)ower to stand this 
rude treatment. 

Where such a system prevails, ive may rest assured that the 
farmers are ignorant of the art of collecting and preparing 
manures. It is ^le wasteful manner of aj)plying manures, by 
spreading them on the surface of grass land, which prevails 
oveMhe greater part of England, tliat produces in any case 
the want of this substance. Under a system of good husband- 
ry, it is in all cases Jira^iticable so to adapt the manner of 
cultivation to the nature ^f the soil and other circumstances, 
that the farm shall possess the means of maintainkig its own 
fertility by the creation of manures. And the facility in doing 
so is increased in an almost unlimited degree, when extraneous 
manures^ can be obtained^i as must every where be the case in a 
5icb and cWsely inhabited country. Xo necessity can exist, 
therefore, in any one cultivated distriit of this kingdom, for 
such a*practice as 'the fohfing of sheep on arajp^q land, merely 
for the ^purpose of manuring it. 

In many parts of the Continent, indqe^d, from the want of 
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enclosures, and the danger from wolves* the sheep are necessa- 
rily penned during the night. In other parts, where the chief 
attention isMirected to the wool, and the animals are defend- 
ed from the wj^itther in houses and sheds, a consi(]erable quan- 
tity of manure is obtained from sheep. But in England, ttere 
is no want of enclosures, nor hazard* from wild Tinimals, and 
the feeder never finds it for his interest to sacrifice the fattening 
qualities of the animal for the wDol it produces ; and, therefore, 
in all cases, the sheep ought to be suffened to pasture at iarge, 
and undisturbed. Tlie exceptions are where they arc penned 
on turnips and Similar crops, for the purpose of consuming the 
plants upon the ground. Here, indeed, thef sheep manure the 
soil in an* important manner ; but this^ is not the purpose of 
penning, but a consequence of it. 

n. MINERAL MANURES. 

The mineral substances wHich are employed as manures may 
be supposed to exert two modes of acti*on. 

1. They may act upon the soil by improving its texture, or 
by rendering soluble the parts of it which are insoluble ;^or by 
otherwise fitting it to promote the growtli of plants. 

2. Tliey may act immediately upon the plant itself, by being 

received into its substance. •• 

The manner in whicli this action takes j)lace upon the 
organs of the jilant may elude our observation ; but tfiis much 
may bo admitted, that certain eai*tfis, oxides, and alk&lies, or 
earths, oxfdes, and alks^lies, combined with acids, pass into*the 
substance of the plant, absorbed, it may be, in part, from tlie 
atmosphere, but chiefly, aSmg with the aqueous portion of 
the sap, ffom the earth in which tlijo roots are fixed. Some 
substances takefi up in this latter nuxle, are knmvn to act as 
poisons, while others excrcisp a beneficial action on the plant. 

Wfe cannot g^^nerally distinguish when •a* mineral stSbstance 
acts upon the plant, through the medium of a change in the 
soil, or when it acts.directly upon the plant itself. All thaj we 
truly know^ is, that^certain earthy and alkaline bodies, or their 
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saline combinations, applied to the soilj promote the growth of 
plants, and so, in the language of farmers, arc muiuires» 

Of all the mineral sKbstanees known to us, lime is that 
which perforjns the most imjjortant part in inijifoving the soil 
and jMfMiioting the growth of vegetables, TAwe is found in 
nearly all soils that ace Capable of sustaining vegetation, aiul, 
in combination w’ith different acids, in nearly all vegetable sub- 
stances. 

^ Lime, iis employed in agriculture iind the arts, is deriveil 
from throe distinct series or orders of rocks. 

1. From the rocks oi* the primary series. ‘These are very 
compact and crystalline. They afford tlie finest r)f our mar- 
bles, and yield a pure Ijme. 

2. From the lower se(‘ondary or transition rocks? These, 

like the last, are hard and crj-stalline, .Iml yield a lime of good 
quality. « 

3. From the carboniferous rocks, or those of the middle se- 
condary order, r It is from this 'sjourcc that the larg^est sup- 
plies of the mineral are derived. Of this series is the mdnn- 
tain-limestone, which is the most familiar to us. and the most 
genevally employed in agriculture and the arts. 

4. From the qnper secondary rocks. In this series is the 
magnesian limestone, which, from its j)ossessing peculiar pro- 
perties, to be afterwards adverted is termed hot-lime^ by 
agriculturists. . 

Of the same order of rocks, too, namely, tlie upper second- 
ary, are fhe lias and oolite*, which are found in some parts of . 
England, and the lime of wliich is employ(*d for atgideultural 
purposes. 

The last of the series of the i^^per secondary rocks is the 
chalk, which is found abpndantly in the south-east fcounties of 
England, and in France, extending easrtvard through the cen- 
tral parts of Europe. • 

Limestone, from YVhatever series of rocks derived, when sub- 
mitted fo the action of heat, loses the carbonic acid wdth which 
it was united, becomes a substance of an acrid nature, jibsorbs 
\vater with an evolution of heat, and, by tiffs union, forms what 
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is teriiied a hydrate. In absorbing water, it crumbles down 
by degrees, while at the same time it begins to imbibe carbo- 
nic acid from the atmosphere. In absorbing carbonic acid, the 
water of the UyBrate expelled, tlie carbonic acid taking its 
jdace. In this manner the lime recovers tlie prirjcij)le.s which 
it had lost by calcination. It becomes agidn a earbonate, with- 
out, however, having recovered its hardness and external cha- 
racters. In jjroportion as its i*edomposition takes place, it loses 
the ])roj)erties jvliich it had ac<iuired hycalciiiation, ceases to 
be acrid and cau-stic, and its solubility in Avater is diminished. 

Lime is ai)plic*I to the ground either in a state of hydrate, 
*tliat is, immediately after being slacked, anti wlien it still re- 
tains its caustic pro]a*rties; or in the state of earbonate, that 
is, after it has again absorbed carbonic acid from the ^iirrouiid- 
ing medium and bceouu? mild. 

When the design is to suppiy ealcareoiis matter to a soil in 
which it is deficient, it often appears to be unimportant whe- 
tlierjt is applied as a carbonate or a ludrat^ In the latter 
.slate, however, it is more perfectly divided, and may bespread 
more ecpially upon the surtace, and better mingled with the 
soil ; and further, in its caustic state, it priKluccs effects \>diich 
it either d<»e.s imt ju’cnluce in its mild state, ^or which it pro- 
duces in a less degree. * 

Ijime, in its eaustic stat^, is observed to exorcise a ]»owc?ffiil 
acti<m in deeoinposing the ligneous j»art.*^of [da^ts. The same 
effect is indeed j>roduced by the action of mild lime, but in a 
less perccjitible degree. • • , 

Caustic lime, while it;dis.solve.s\egctablefiJ)re, and renders it 
soluble, lias also tlie jirojicrty of forming compounds of a j?oa*py 
uatiu’e with the soluble ]»urtuni of vegetable and animal sub- 
stances, winch confjiounds are not dissolved till aftl^r eonsi- 
dcryiblc time. 

(aiustic thus performs two fuiyfions apjiarently oj)posed 
to eacR other, •li decum]>os(*s the inert; vegfj^table matter of the 
soil, and then*forms compoiAids which are not themselfes rea- 
dily sizable. 
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growing. This practice, liowever, though suinctiines conve- 
nient, is rarely to be imitated. 

4. It may be, and is most frequently, applied during the 
season iii., which the land is in fallow,, or in preparation for 
what are termed fallow crops. The manner of applying it in 
these cases will be allervvards cxjdiiined. 

5. It may be mixed with cjirthy matter, particularly with 
that containing vegetable reniains ; in this cjise it forms a 

, compost. * • 

The quantity of lime applied to soils is very various, and is 
dependent upon tlie nature of the soils, the cliniate, and other 
circumstances. • lii warmer countries, a smaller quantity need 
be used than in those which are cold and humid. 

Tlie stiff clays for tlie most part require a larger proportion 
of it than the lighter soils ; and in the (Rise of such soils .as con- 
tain much undecomposed vegetable matter, ns peat, a quantity 
should be applied sufficient to decompose effectually the inert 
fibre. 

In tlie north of England and soutli of Scotland, a moderate 
application of lime for the lighter soils is licld to he 120 bushels 
heaped measure, and a medium dose for soils of different kinds 
about 130 bushels, though a much huger quantity than this is 
frequently applied in certain clay-land districts. I speak here 
of nfc'wly-calcined limestone ; for whefn it has imbibed moisture 
and become a hydrate, it swells out to about two times its for- 
mer hulk. 

The periods at which d0.ses of lime should be repeated, dif- 
fer according to thp quantity applied and tlie manner of using 
it. *lh cases where the large applications ju.st spoken of are 
made, an effectual liming need nof occur in less than fourteen 
or fifteen years. 

• But«in other eases, lime is«api>lied in smalfer (quantity, apd 
more frequently, and tSqye is nothing opposed tq a sound 
theory in this practiSe. .Nay, tliere is reason dto infer that a 
more fr^juent application of lime,^nd in small^i* quantity, is 
the»most advantageous inethodrf)f iisingdfe 

Hie application of lime calls into ])Owerffil action the nutri- 
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trient principles of the soil; and hence, ^land be severely crop- 
ped after lime has been used, it is reduced to a greater state 
of stejility than if the stimulant had? not been applied. Lime, 
therefore, cal^iflated as it is to produce the bestjeffects in fer- 
tilizing a soil, is frequently made the means, in the hands of 
an injudicious farmer, to injure it. Thk- is espe'cially observ- 
able in the case of light soils of an inferior kind. These are 
frequently so injured by injudicious croj>ping after the appli- 
cation of lime, that they arc reduced to- a state of the greatest 
barrenness. When soils are brought to *this condition by 
scourging crops; they cannot be restored fo fertility by a sub- 
. sequent application of lime. So far from this, .the future dose 
generally* renders them irfore barren Jbhan before. The only 
good remedies are the application of vegetable and animal 
manures, and rest in g#ass. 

But although the stimulating properties of lime may be 
abused, it is an instrument of production of the highest import- 
ance in the hands of the skitful farmer. 0|^ land improved 
and cultivated for the first time, it cx&rciscs a very powerful 
influence, and it is difficult to conceive how in many parts such 
land could be improved at all without the assistance of this 
mineral. ^ 

Lime is found to imjwovc the quality of plants prodiTced, to 
render those cultivated mere productive of farine matter, •^nd 
^ven to cause species that were not before growing naturally 
to occupy the gi’ound. Thus, lime* sp’read upon a piece of 
peaty land, is frequently found to eradicate in whole or m part 
the heaths.*and to permit the grasses and clovers to take tltCir 
place. 

Whenever it is found ad\4sable to deepen a soil by plough- 
ing up a pwtioii of the subsoil, the a|>plication of Un\p is the 
most speedy means presented to us of correcting 4he dej^cts^ 
or stimulating the productive powers, of the new substance 
exposed. 

To admit of-tfie beneficial action of*lime, the soil should be 
freed of superfluous jv^ter. Not lime only, but all manures, 

£ 
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are inefficient when the land is saturated in consequence of 
excess of wetness. 

Lime, it has been said, may be mixed with eahhy matter 
previously to being applied to the soil ; ^d this ;j8 a beneficial 
practice. The lime in this case, is best applied in its unslacked 
state. 

The best earthy materials for mixing with lime are those 
which contain a certain proportion of decomposing organic 
^ matter ; such are the scourings of ditches, the sediment of 
pools, mud deposited by rivers and the tides, and similar sub- 
stances. The lime; be applied at the rate of 2 bushels to 
the cubic yard, an'd 50 cubic yards of this mixture to the acre, ’ 
will form an efficient manuring for klmost any soil. 

Materials for forming manures of this class are constantly 
presenting themselves. Old gardens, waste collections of eartli, 
the sweepings of roads, and the like, are always to be found in 
hiore or less quantity. A mixture of lime in the proportion 
mentioned, will/erment these siVbstances even when they are 
not peculiarly abundant in organic matter. The mass will 
beat, and then it should be turned over once or oftener to 
rendgr the fermentation perfect, and destroy the seeds of plants 
which may be mingled with the suDstances to he fermented. 

Of the rocks ixom which lime is derived, one of the upper 
secondary formation is the magiiesuin. It is so termed from 
containing a considerable proportion of magnesian earth, and* 
is distifiiguishe(f from dther limestones by the effects of tliis sub- 
stance. When the magnesia exists in a large proportion, it is 
found to" be injiu*ious to growing plants : and it is<not until it 
is combined with carbonic acid, that it becomes a useful con- 
stituent part of the soil. Now, when magnesian earth is uni- 
ted with lime in the minerals which form .this class of rocks, 
^and when both substances consequently calcined together, 
the lime having a stronger affini^^ for harbonic acid than mag- 
nesia,* the magneki^ remains longer uncomhined with it tlian 
the linjjB. In this state' it isfoun^to burn up as.it were vege- 
tation. Hence it is termed hot lime, ^aiid is u.scd in much 
smaller f|uantity than common lime. 
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Magnesian limestones are usually coloured broum or yellow. 
They diflTer^from other limestones by dissolving more slowly, 
and with feebler effervescence, when thrown in the lump into 
acids. They^iay be distinguished by this circumstance, .and 
by their rendering diluted nitric acid^milky. The presence of 
magnesia in soils may be known by the ftraters upon the sur- 
face, which are of a whitish colour, and which lose their trah- 
sparency upon the slightest agination. 

Lime, besides being used in the form'of a^hydrhte or carbo- 
nate, is employed in agriculture in its other combinations; 
one of which is tlie sulphate of lime or gypsum. 

This substance exists in^soils, and is found inr plants ; and it 
is consequently supplied by our common vegetable manures. 
It is not, liow^ever, employed directly in any considerable quan- 
tity in this country, the* success of the applications that have 
been made having been pai*ti^ and indecisive. This, there is 
reason to believe, has arisen from the salt existing already in 
the soils to which it had been applied, in suiikcient abundance 
for the purposes of vegetation. In otlier countries, it is greatly 
valued in certain cases as a manure, and chiefly in the case of 
the clovers of artificial meadows. • 

Gypsum, it has been said, is a compound sulphuric acid 
and lime ; and it contains a quantity of w^ater of crystallisation. 

A moderate heat deprives*it of this w^ater, and it may theTf be 
reduced to powder, and applied in that^ state to the soil. It 
may be employed, eitlier after having undergone this process 
of gentle calcination, or in its raw state"; but it is better that 
it be calcined. 

The quantity applied in the countries where it is used* is 
wery small, being at the rate of about 3 cul. to the acre. It is 
sowm by the hand,*at the time when Jhe leaves of the tclo vers 
and. otlier plants begin ^o cover the surface ; and the operjttion* 
is performed, if possible, duiang slight showery weather, it 
being beneficial* that the leaves should ^^esobiewhat moistened, 
so as to rotaiif k portion of the dust. The effect of thi^ slight 
application is felt fqr^overaj ye^rs. 

Gypsum, though not directly applied to the soil in -any con- 
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sillerable quantity in this country, is yet indirectly applied in 
all our common animal and vegetable manures. Certain peat- 
ashes, too, owe their properties to the presence of this salt ; and 
they are accordingly applied with good eFect in top-dressing 
of ai'tificial meadows. 

Lime is also found'in combination with phosphoric acid, and 
exists in this state in most exerementitious substances, in the 
straw; and seeds of the cereal grasses, as well as in pease, and 
other leguminoui^ plants. It is also applied directly as w'e 
have seen, in the state of bruised bones, in which case, as in 
that of gypsum, (jl very small quantity of the material is re- 
quired ; and, w^hat is remarkable, >yhile a certain quantity of 
it will produce a given effect on plants, any excess beyond that 
quantity will produce no increase of effect. It w'ould appear 
in this, as in the case of other saline substances, tliat a given 
quantity only is reiiuired for the uses of the plants. Nay, it 
appears that, when used in the q^uantity required, certain salts 
w'ill produce a oenefif ial effect, while, if ai)plicd in a larger 
quantity, they will i)roduce a hurtful one. Thus there is rea- 
son to believe, in the case of common salt, that w hile in a given 
quantity it is beneficial, in a larger quantity it is destructive. 
Even in the case of sulphate of iron, a substance regarded as 
eminently hurtful to plants, it appear/, from experiments, that 
in the due qiiaiitity it is fertilizing.' And this perhaps is true 
of all siiliiie substances Avliieh are found in plants, not excep- 
ing the carbonate of lime itself : a certain tpr.intity operates 
beneficially, while any excess beyond that (piantity is not only 
superfluous but hurtful ; in the same manner as in the animal 
system, certain condiments in a ^iven ([uantity prodmre a bene- 
ficial effect, while if beyond that quantity they act as poisons. 

CarBonWe of lime is sometimes applied to the soil in the state 
of gi-avel and sand. Calcarfious gravel is found in some places, 
and epiployed asba manure. Oalcareoiis sand is f4\und in vari- 
ous parts, chiefly oi the^ sea coast \ it is formmJof brokcil corals 
and shells, and may be applied it once to the* liurface of the 
ground. When laid upon land in grass; it never fiiils^to reno- 
vate aflti improve it.^ 
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Marls are nnotiier substance applied to lurid, and are held 
to be valuable in proportion to the calcareous matter which 
tliey Contain. * 

Clay-marl, it is termed, iscoini)osed of carbonate of lime, 
silica, and alumina, with a portion^ of the oxide of iron or 
manj^anesc. It occurs in beds, and is esftensivel}^ diffused. It 
assumes a considerable diversity of aspect and character, as* it 
is more or less indurated, or as the calcareous or aluminous 
matter prevails. Wlien very indurated,* it is frequently termed , 
rock-marl. 

The operation of marls is more slow thfwi that of lime, and 
they reqiyre to be applied in comparatively larger quantity. 
The}" should be laid upon the surface^ and generally well ex- 
posed to the influence of the atmosphere before being mixed 
with the soil. Some marls have been found to be very dele- 
terious unless they hiwl underffone this previous exposure to the 
air. The kinds of soils to which marls are the most beneficially 
applied are the sandy. gravcTly, and peaty. •In this case they 
suj)jdy calcareous matter to the soil, and improve its texture 
by the addition of alumina. 

The quantity of this substance applied is (*xceedingl}^vari- 
oiis, being dependent uj»on the natimeof thOpSoil, and the pro- 
portion of calcareous iiyitter in the marl. Where the {purpose 
has been to change entireK" the constitution of a defectivcf^joih 
it has been applied even at the rate of^froin §00 to 400 cart- 
loads to the acre. But where the purpose is merely to give a 
common manuring, it is applied iif the quantity su^cient to 
afford an ordinary propcution of Calcareous matter. It maj^e 
laid upon the surface of land when in grass, where it remains 
until the land is brought under tillage : and this is erenerally 
the best method of aj)plying it. 

§lhell-marl is an entirely different substance. It is cbjefly » 
deposit of ^marine and som(|times land ^shells, found fre- 
quently under bed of peat. It may bemused at the rate of 
fi’om twenty-flVe to thirty tCrt-loads or more to the atre. It 
can be applied to tbe land.wh^n in various states, as when ^t 
is in stubble, in summer-fallow, or in grass. The latter is a 
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good practice : for, as in the case of all calcareous matter, the 
application improves the herbage-plants ; and the mineral, sink- 
ing into the soil, prepares it well for producing crops of com 
when it is broken up for tillage. Its operation is not so quick 
as that of calcined limestone, but its effects are more lasting. 
The same consequendb is produced by excessive cropping after 
the application of this substance as after that of calcined lime- 
stone. The soil which has been stimulated by the action of 
the mineral becoipes more barren than before, apd it is for the 
most part only to be restored by rest mid the action of animtd 
and vegetable manures. 

The salts of lime, which have been before referred to, are the ‘ 
carbonate, the sulphate^ and the phosphate. Magnesia has also 
its salts, but the only one used in agriculture is the carbonate, 
of which mention has been made. Th^ sulphate has been also 
fptmd in nature, and is said td have been employed benefi- 
cially as a manure ; but tlie quantity of it is too small, and the 
expense of obtaining it too great, to render it of any econo- 
mical importance. 

The vegetable alkali potassa is found in the ashes of most 
plmits. Wood-ashes consist in great part of this alkali, united 
to carbonic acid ; and wood-ashes form a manure, though not 
one very highly valued. 

Fotassa combined with nitric acid, and forming the well- 
known ^substaiv?e, saltpetre, has been employed as a manure, 
and aj^arently with good effect ; but these saline combinations 
of potassa are expensive,* which is probably the great objec- 
tibn to the using of them ; for otherw^e there is reason to bt>- 
lieve'that potassa, like lime, exercises a beneficial influence 
upon the soil, by rendering soluVie certain substances which 
were incoltible. 

The miiferal alkali soda aexists in the ashes of sea-weeds ; 
and sea-weeds we havd §een foipn a good, though not a very 
lasting manure. 

Thetouriate of soda, or, as itis%nore correctly ‘termed, chlo- 
ride of sodium, being the principal paftiof common salt, is a 
substance regarding the efficacy of whiclj *as a manur^ much 
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discussion Las taken place. Experience is entirely opposed 
to the application of common salt in any considerable quantity 
to land. The margihs of the ocean, and vast saline deserts, 
attest the stenl proj^ rties of this substance. • It had been 
known from the earliest times that salt rendered -land barren. 
A salt soil was regarded by the ancienti? as synonymous with 
an unfruitful one. * 

Soils abounding in salt, however, have been found to^ yield 
herbage very, nutritive and wholesouTe, and certain saline^ 
marshes are highly valued on this account. 

Salt is proba{)ly as essential to the health of vegetables as of 
animals, and we may believe that a mineral thus widely dif- 
fused performs important functions. ^It exists in all plants, 
is a constituent part of almost every kind of animarand vege- 
table manm*e, and is f&und in most soils in sut&cient quantity 
for the purposes of vegetation. 

Hence experiments with salt as a manure have in most cases 
failed, or been of doubtful success. That m many cases salt 
applied in small quantities has been useful, can hardly be ques- 
tioned. These, we may believe, were the cases, comparatively 
rare, where there ^yas not a sufficient quantity of salt in the 
soil for the uses of the plants, or where it v^s not supplied in 
sufficient (juantity by ordinary manures. Though halt can 
rarely be applied with advantage directly to the soil, and dtight 
‘ never to be applied at hazard without its being know'n whether 
the salt of the soil is really deficient, yet there is reason to be- 
lieve that, in various cases, it may be a^fplied along wjitfi other 
substances^. Salt, in sipall quaittities, appears to assist the 'de- 
composition of imimal and vegetable matter ; and a portion of 
it mixed with ordinary coiAposts of earth and lime, appears 
to increasd their fertilizing properti^. 

The whole subject of saline manures, it is to be obsprvc(b 
deserves more extended invq^tigatiomthan it has yet obtained. 
Thaball saline* Jodies which exist habitualiy in plants afb bene- 
ficial to vegetation, we may almost from analogy infjr. We 
see this in the case»of the^carl)onate of lime, the sulphate of 
iime,*and the phosQ^ate of lime ; and it is not unreasonable to 
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infer, that all saline bodies which exist in plants in their com- 
mon state, may be employed as manures. 

The knowledge in which we are now* deficient regards the 
quantity in which these substances shcs^ild be ifpplied. The 
carbonate of lime is that , in which it appears the greatest lati- 
tude may be given. ' The sulphate of lime acts in smaller 
quiwtitv, and so likewise does the phosphate. Common salt, 
supplied in small quantities in manures, promotes vegetation, 

‘ while a larger qiisfntitv is injurious : and the sulphate of iron, 
a substance poisonous in excess, if applied in the quantity 
suited to the wants* of plants, seems calculated to promote the 
vegetation of the plants, and the fertility of the soil, 

III. MIXED MAXrR.ES. 

This class of manures consists of those derived partly from 
organic, and partly from mineral substances. 

Ashes or fuel Uf different kinds used for domestic and other 
puqioses, may be said to be of this class. Those of coal are 
obtained from manufactories where much fuel is consumed, 
ailU fiiey form a large part of the .’’efuse of towns. Ashes of 
coal are to be regarded as a manure of an inferior class. 

Ashes of peat are also of this mixer, class. They are not 
generally much esteemed, though they have sometimes a pe- 
culiar v^Iue, asdn the^case of Dutch ashes, derived from their 
mineral constituents. 

r 

^Soot, which may be derived from the burning of coals and 
wood, is frequently applied in its unmexed state as a manure. 
Its ‘base is charcoal, and it is advantageously spread upon all 
soils, and in an especial manner upon land in gi'ass. 

The we‘epings of roais are frequently used as manure, and 
Inay be alw’Siys rendered capSble of beipg so by being ferme.nt- 
cd with lime. Tljey cohost of wirious minerals, cqmminuted 
or ground by the a<?tion,of carriagV?s. I'bcy ficm mud in wet 
weathef; and in populous countrie!^ they are mucli mixed with 
animal and vegetable matter. 

Street manure, or the general refuse of towns, is a very com- 
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pound substance, of much importance to the fertility of the 
adjacent country. It consists of all kind of offal, of the refuse 
of manufactories, of litter and the difhg of animals, and in large 
quantity of ashes and^other substances. • . 

This species of manure is much valued, though it is far in- 
ferior to well-rotted dung, the produce ^f the farm-yard. I/i 
every town this substance ought to be carefully collected for 
the supply of the neighbouring country. 

There is % method of increasing the quantity of manures, 
upon a farm, which should in no case be neglected ; this is by 
forming composts, which, as the name denote?, are a mixture 
of substances. If dung, or any vegetable or animal substance, 
be mixed wdth earth, the latter will itnbibe a portion of the 
decomposing matter, and become itself fitted to bemused as a 
manure. The earthy find the putrescent matters may be laid 
in layers, the earthy covering the putrescent, so as to prevent 
the loss of gaseous matter by evaporation. But it is not necei^ 
sary to observe the precise* order of layoas, since the sub- 
stances may be mixed together w'henever they can be conve- 
niently collected. There should be at least one heap of this 
kind upon a farm, as a general receptaide for all subsJaiUips 
capable of being ferinciitccl, which may from time to time be 
procured. Trine poured upon such a heap will be found to be 
very beneficial ; and lime may be mixed with it. The whole 
should be turned over two or more times, so as to mix the ma- 
terials together and promote fermentation. 

Of the nature of composts, also,<ire those mixtures 6f lime 
wdth W’oecBs, the mud of ditches, the slime of rivers, and ‘die 

^ t 

like, to which reference has been already made. No oppor- 
tunity should be omitted oi^making manures by this method. 

The insthagement of composts of^ all kinds is exceedingly 
easy. The knowledge that evvy sort of putrescent refuse 
may be mixed ‘with earthy substances, that lime acts bene- 
ficialty in fcnij^nting the mass, that fre^tfent turning mixes 
the substances together, and produces the action required, are 
sufficient to guide the, farmer in all cases in this simple branch 
of fam economy.*, However desirable it be that th,e scientific 
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agricalturist. shall extend his knowledge of the nature and 
mode of action of the particular matters forming this class of 
substances, fortunately a minute knowledge of this kind-is not 
esseptial to successful practice. The litfr, tba{ all animal and 
vegetable substances whatever, and some well-known minerals, 
act as manures, is of tuch universal application, that the agri- 
culturist can rarely have difficulty in applpng the substances 
of this kind within his reach to their proper uses. 

Having now considered the subject of the soil, and the 
nature of those substances which, added to it, promote its 
fertility, we are prepai'ed to enter upon the consideration of 
the means which are employed to cultivate it. This forms 
the extensive subject of Tillage. But before treating of the 
details of practice, it will be proper to consider Uie forms and 
uses of the tools and machines which are employed. 
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HI. IHPI^MENTS OF. THE FARM. 

Ik order understand the nuumer of performing the la- 
bours of the farm, we should possess a certain knowledge of 
the mechanical agents to be employed. It is rarely, indeed, 
necessary that the farmer shall himself be able to construct 
machines, because,' in most coimtries where the arts ar^ culti- 
vated, there will be a class of artisans who ,can supply to him’ 
the common instruments of which he stands in need. But yet 
it is well that he be acquainted with the pi^ciples upon which 
his machines should be constructed, and so be able to supply, 
if necessary, tlie want of skiU in the Workman. 

The machines, or implements of the farm, may \)c divided 
into classes, according to the pimposes to which they are to be 
applied : — , 

1. The implements for pi;^paring land for the plants to be 
cultivated. These may be called the Impldlnents of Prepara- 
tory Tillage — 

1. The Plough. 

2. The Harrow. 

3. The Grubber. 

4. The Roller.' ^ 

2. Macliines for Sowing — i 

1. Corn in rows. 

2. Corn and Grass-seeds broad-cast 

3. ,The Seeds of the Bean and Pea. 

4. The smaller’Seeds in rows. 

3. Implements for Hoeipg. 

Hqrse-Hqes, &c. 

4. Machines for Thrashing and Winnowing. 

• 1. Thra^ng-Machine. * 

^ 2e Winnowing-Maebane. 

5. ImplemdAts for preparing foodifor five-stock. 

1. Tumip-slicer. 

2. Chaff-enfter, &o. 
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6. Wheel-carriages 

1. Single and Double-horse Cart, or Waggon. 

' 2. Sparred or Corti-cart. 

7. Utensils of the Dairj^. 

1. Churn. 

2. CKeese-pi^ss, &c. 

8. Implements of Manual Labour, &c. 

Barrows, Porks, Spadei^ Shovels, &c. 

1. IMPLEMENTS OF PREPARATOBY TILLAGE. 

The Plough. 

By me&DS of this instrument the earth is to be turned over 
to a given depth ; and this is to be effedted by cutting from the 
ground successive sods or slices of earth, so that each sod or 
slice shall be raised up and turned over, and all the sods or 
slices laid resting upon one another, in such a manner as that 
an entire new surface shall be exposed to the atmosphere. 

In the following figures, let A B C D represent the end or 
l^nSkVerse section of tliesUceof earth which is to be turned over. 

Fig, 1. Fig. 2. Fig. a. 



The' slice is first to be raised from the position in which it 
lies in Fig. 1 : it is next to be placed in the position shown 
in Fig« 2 : and it is finally to be placed, in that represented in 
Fig. 8. 
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In the following diagram, let ABCD, corresp.ondiug with 
the same leUers in the last figures, represent a transverse sec- 
tion Off the slice of eat^h which is to be turned over. This slice 
is first to be taisedfrom its horizontal position ABCD, bji be- 
ing turned uj)on its corner C as a pivot, and placed in the po- 
sition CEF(j, corresponding with that iff Fig. 2/ It is then to 
be turned ujx)!! its corner G as on a pivot, and laid in the po- 
sition GHIK, corresponding ‘with that of Fig. 3. In this 
manner the side DC, which was formerly undenleath, will be 
above, namely, in the position HI ; and if successive slices 
shall be thus reversed, they will rest upon •one another in the 
manner shown by the sections of the slices OXYZ, TCUV, 
PQRS, OLMN, and GHIK. 





The angle of inclination at which these different sliees-ij^l 
naturally rest upon one ^mother in the mapner shown in the 
figure, will depend u|{?n the proportion which the widtli of the 
slices bears to their deptlf; and that the greatest extent o# sur- 
face may be exposed to the air, the an^le of , their inclination 
will be 45'’. In order, therefore, that the slices may £e at this 
angle, the proportion which the width of the slices Sears ito 
the ir depth is to be determined : and this can be done •by 
simple calculation ; for it can be shown that the width of* the 
slice AB being the hyi)otlfenuse of an isosceles right-angled 
triangle, the depth of the slice BC^will be one of (he sides. 
Supposing, therefore, the width of the soil AB to be 10 inches, 
the depth B(/ will, by calculation, bj 7.071 inches*. 

* Tliat the,ip<ficinium of surface will bif exposed, when the angle of 
inclination of the sods is 45°, may be demonstrated thus : Let *thc right- 
anglej parallelogram^ 0BA1N, in following figure, represent a section 
of tho sod or fuiT 0 W|slice, BKM being an angle of 45% and K.B being 
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If, then, beginning at one ade of a field, we shall cnt df a 
slice of earth, the entiie length of this field, and place it in the 
position OXYZ, Fig. 4, tod then cut off a second slice, and 
placfi it in the position TCUV, and then a tiiird slice, and 
place it in the position PQRS, and so on, the various slices 
will rest upon each o&er at a given angle, in the manner re- 
presented. 

A similar operation is to be performed by the plough. Be- 
ginning at the right-hand side of the field or ridge, to be plough- 
ed, a sod, which we shall now call a furrow-slice, is to be cut 
irom the firm ground, raised up, and turned over. A second 
furrow-slice is in l^e manner to be cut from the firm ground, 
raised up and turned over, and so on. In this manner an en- 
tire new Surface will be exposed to the atmosphere, and the 

u 

equid to BM. On KM, which is here ss HD, as a diameter describe the 
Semicircle KBM, and in that semicircle draw any other triangle KPM, re- 
presenting a section of a sod having the same width as before, but with tbe 
depth PM ; then will the two sides KB, BM of the isosceles right-angled 
triangle KBM be together greater than the 2 ^ 

two sides KP, PM of any other right-angled 
triangle KPM on the same base KM. 

'‘j?’orrproduce KB, and make BA sb BM • 
produce also KP, and^make PC = PM, and 
join AM and CM. Then, because KBM is 
the exterior angle of the triangle BAM, it is r 
equal to the sum of the interior and opposite 
angles BAM and AMB,; i.ut BA s BM, 
therefore the angle BAM » AMB = i KBM. 

In like manner, the angle RCM‘= i KPM, 

But the angle KBM = KPM, and therefore 
the angle KAM = KCfM. Hence, the seg- 
ment of a circle upon KM from the cent’-e 
B will pass tlirongh the pohits C and A ; but the diameter K1|A is greater 
than any othef straight line KPC, which does not pass through the centre. 
P^ence, fiince BaA = KB + BM, audssince KC = KP + PM, it follows that 
KB + BM is greater than KV + PM. ^ ** 

To dck^miiue the rtfbij^ whictf the depth of a sod will bear lo its,>vidth 
when the inclination is 45^ — Since KBM is^an isosceles triiW^le right-angled 
at B, KAf* = KB* BM* = 2 BM», antf conaequenUy BM = KM*. 
Hence, suppose KM, the width of thf so^i to be 'iO, then the depth BM 
= ^ = 2*071 as in the text. 
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successive furrow-slices laid resting upon one another, thus : — 


Fig. ft 



A well-formed plough is that which will perform these ope- 
rations with the least resist&ce, mth the l^st risk of injury 
from the strain or shock of opposing obstacles, and which shall 
join to these properties such lightness and simplicity of form 
as are compatible with its uses. 

Tlie plough may be formed partly of wood, and partly of 
iron. But as, when i^is formed wholly of iron, it admits of a 
somewhat better combination of its parts, the following figures 
represent it as of this material, certain parts being of malleable 
iron, and certain parts of cast iron. 

Fig. 7. represents the plough as^seen from the right-hand 
side, or from that side which is at the right hand of the plough- 
man when at work. In this position are seen the two handles 
A and B, by which it is gaided : the mould-board DEHGF, 
the share HGI, the beam C, and the coulter K. 
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Fig/ 8. represents the instrument as seen from the same 
side, but with the mould-board and share removed. 

Here the connexion is shown of the hft handle* A with the 
beam C, of jvbich it forms a continuation, ahii. of the right 
handle B with the lower pjirt of the frame-work. The upper 
ends of these* two haiallesrise to the height of about three feet 
above the plane of the lower part of the plough. They are to 
be regarded as levers in the hands of the ploughman, for en- 
abling him to direct the instrument. 



Fig. 9. represents the plough, as seen from the left side, 
being that side which, in working, is towards the unploughed 
land. The part AFDEB, is a perpendicular plane, formed of 
of iron. The surface of these parts, the loft side of the 
share, FCD, and 6f the coulter K, shoi^d be in one plane, and 
move in a direction parallel to the line of draught. 



The beam is that part of the plough to which the moving 
power is fittached. Upon the end of th? beam is placed a 
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bridle, as it is termed (N, Figjs. 7, 8, and 9,) to which the point 
of draught is fixed, and by means of which the line of draught 
can be? elevated or dej^ressed, and moved to the right hand or 
to the left as niay be required. The bridle is moveable round 
a bolt passing through the beam, he beam is curved in its 
form, in order that, being more elevatedT above the surface of 
the ground, it may be less impeded by stubble and other mat* 
tors upon the surface. * • 

In the beam is fixed the coulter K, (Pigs. 8, and 9). The 
use of this part being to cut the sod from the firm ground, i)re- 
vious to its being raked up and turned ot;pr, its position is 
* inclined as in the figure, sq that it may the better perform its 
function as a cutting instrument. The inclination of IQie fore 
part of the coulter to the plane of the plough’s sole, may be 45°. 

The coulter, being in front of the fore part or head of the 
])lough, is first struck by stones or other obstacles in the ground.. 
But a stroke upon the coulter is less apt to endanger the in- 
strument than a stroke upon the head ; and its oblique posi- 
tion, when it encounters a stone or other obstacle, it tends to 
force it upwards out of the ground. The right side of the 
coultej is welded with steel^on account of the greater attiitlCif 
to which that part is siijected. » 

The share, Fig. 10, fs made to be taken off, that it may be 
sharpened when necessarjf. It is formed with a wing or*pro- 
jecting edge to the right-hand side, wd^ch is •laid witii steel, 
on account of the friction to which it is subject. Th§ pur- 
pose of the wing is to , cut the under part of the fuiTOw-»slice, 
previous to its being raised ujJon the mould- 
board, by w'hieh means the operation of raising 
and reversing the sod is better performed, and 
with less waste of labour. The wing may be 
seven inches measured ^om B to *A. 

The sha];e is formed of malleable# and tl\^ mould-bojird of 
cast, if on. The# two parts Combined form a curved surface, 
which, beginning at the point of the share I, Fig. 7, gradually 
rises from the horizq^tal plane, i^itil it is vertical at F, at which 
point, accordingly, a« perpendicular line^would touch" it fi*om 
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top to bottom, The suiface then continues to incline in d 
uniform manner to the right-hand side, until, at its extreme 
point D, it inclines over to that side St the angle at^vhich 
tliCi-furrow-sKce is to be laid. The whole righUhand side of 
the plough, therefore, ponsisting of the share and mould- 
board, forms the curVed surface of a wedge, which, from the 
point of the share where it is horizontal, becomes gradually 
more and more upright, till it is perpendicular, and then con- 
tinues inclining by a itniform curve to the rightrhand side, un- 
til it has formcMl with that side the angle at which we wish the 
furrow-slice to b^ laid. The wedge thus formed being insi- 
nuated beneath the furrow-slice and pushed forward,, gradually 
raises it to a perpendioulai* position, and then, by acting upon 
the upper part of it, presses it over into the position in >vhich 
it is to lie. 

That we may better comprehend the nature of the wedge 
which the plough forms, let ABCDEO, Fig. 11, represent a 
wedge, one of tvhose sides, a 6C0, placed perpendicularly, 
moves in the line of the plough’s motion, and consequently 
corresponds with the left-hand side of the plough, and whose 
side EBCD, is applied obliquely to the furrow-^lice to 
be moved, and whose width behind, E\Q, is erpial to the width 
of the sod to be moved, and which Wj may assume to be 10 
inches. Such a wedge moved forward in the ground is calcu- 
lated ^o move ^his fufrow-slice to the right-hand side ; but it 
is not calculated to raise it up and timn it over, lint let the 
lower part of this w'^dge* DC be supposed divided into a cer- 
tain number of equal pai'ts ds ninety, then, beginning at the 
point C corresponding with the point of the share, let all the 
upper part of the wedge from the* edge CD backwards, be sup- 
posed to bb cut or scooped away in such a manner ivs that, when 
^we measufe the angle whibh the surface of this new wedge 
forms with its base, welsljall find that at the first equal part or 
division, tl^ inclinktioti of the suvface to the^base is IV at the 
second 2*, at the fifth 6®, at the Venth 10^ and* so on to the 
ninetieth at D, where it is 90® or perppnUieular. In this man- 
ner we shall have formed a new wedge EAFCDO, whose face 
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EFCD, corresponding with the right-hand side of* the plough, 
becomes gradually more and more uj>right from the point C 
to the^point yvhcre it is wholly upright, and so forms a uni- 
formly-curved* surface* from the point to the extremity. ’ A 
wedge thus formed, it is apparent, is calculated, to raise the 
furrow-slice in a uniform manner from its horizontal to its per- 
pendicular position. 


rkML • 



There yet remains, howev^ir, the further operation of press- 
ing over the fuiTow-slice into the position in which it is to be 
ultimately laid. Now this we may suppose to be effected by 
lengthening out our wedge behind as from E to G, and con- 
tinuing it with a uniform curvature to the right-hand sideTnP 
such a manner as that.^fter having passed fhe pcrpen^^icular 
at DE, it shall incline more and more to that side, until, at its 
.termination at the point G, it has formed an angle with the 
simface of 45®. In this manner, the suitace of tlie we^Jge will 
represent the right-hand side of the mould-board and ^hare, 
beginning a.t a point, rising by gradual slope from the hori- 
zontal plane to the vefiical position, and then gradual^ in- 
clining towards the right-hjnd side, until it forms with that 
side the angle reciuired to press the sod into its position. It 
is to be observed that, when the furrow-slice has reached its 
perpendicular pnosition tit D, it begins to be turned upon a* 
new ].)}vot,«so that there is a^lHight change^in the curvature of 
the wedge at pfaA point ; lyid furthe**, it is to be observed, 
that when it has reached this perpendicular position, it must 
be no farther acted* updn by the# mould-board below, for which 
reason ay the hindel^ and lower part of ^he wedge D’GH must 
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be cut awaj' in the manner shown in the different %ures of 
tlie mould-boards. ^ 

The surface of the share and mould-board been describ- 
ed *iis uniform ; but in practice it is nV)t to be^'made entirely 
uniform, on account of the resistance of the earth being greater 
at certain parts of tlie ascent of the furrow-slice than at others. 
Thus, towai’ds the point of the share, the resistance to be 
overcome is gre«itcr than at the extremity of the mould-board, 
and therefor© the* wedge is made more acute at*that part than 
behind. 

A curved siirfa* *e, such as has been described, may be form- 
ed by various means. These, howY>vcr, need not be here de- 
scribed ; peither is it necessary to explain in detail the several 
corrections to be made on the form of ^thc parts. The nature 
of the curved surface will now be understood ; or should any 
•obscurity exist in the description given, it will be removed on 
examining the implement itself. , The reader wdll perceive that 
the surface of the*wedge described is resolvable into two planes, 
one of which acts in elevating the sod, and the other in mov- 
ing it to a side, and that the general effect is to raise the sod, 
fSreSs it to a side, and turn it oveiv 

The^perpendicYtlar height of the it.ould-board may be 15 
or 16 inches, being that height whicn is sufficient to prevent 
the loose earth from being throwm over it when the iilough, 
is at werk. The width of the plough below', meiusured from 
the left-hand side to the point of the mould-board F, Fig. 7, 
wjhere it is begun to be cut^ away, and wdiere ibj surface is 
peiyendicular, should be just equal to the w'idth of the sod, 
and which, it has been stated, may be assumed to be 1 0 inches. 
The lower part of the plough from the point of ^he share C 
to the heel E, Fig. 9, .should be of that length which is suffi- 
cient to give steadiness to tfie motion «;)f the I'nstrument, and 

need m no case exceed 66 inches. It is the eriw in rude 
^ c % * 

ploughs that these parts are forn^ed unnecessarily large, and 

especially the width below, by which means the resistance is 

uselessly increased. 

An essential proper^ of the plough is, fliat it shall^move in 
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tho earth with a steady motion, and the giving to it the form 
and combination of parts necessary for thatpurposeis one of 
the ixfitin difficulties Attending its construction. 

Were it as«jertained by experiment on the plough when at 
work, at a given depth of furrow, an^in soil of a given texture, 
that a cord attached to any point A, Fig? 12, and drawn in the 
oblique direction AB, would so pull forward the plough, tJiat 
it should press uniformly upon the earth at all points, from C 
to D, so that Jthe share should neither lend^to point upwards 
nor downwards, but should move horizontally forward, then it 
is to some part of this line that the moving fjpwer should be ap- 
plied ; an^ further, it is knqwn from the principles of mechanics, 
that it matters not, in so far as regards the force exerted, to 
what precise part of this line the power is applied. Now, 
without entering into any mathematical investigation of the 
principles upon whicdi this line is to be determined, it is to 
be observed, that, in a well-made plough, formed on the prin- 
ciples pointed o\it, this line, dra^ra from tin? usual point of at- 
tachniont of the draught on the collars of the working cattle, 
will intersect the sole of the plough at E, a little behind the 
setting on of the share, aqjd a little to the right of the pli«jr#f 
the left side of the ins,^ment. 

Now, knowing the neight at which the point of draught is 
to be attached to the shoulders of the working cattle, let us 
suppose 4 feet, and the distance from tjie poixt of the^share at 
which the animals of draught can be conveniently yoked, let 
us suppose 12 fret, then laying otf 1)F*12 feet, and VB4feet, 
and drawing BE ; it fellows that the point at the end of the 
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beam^ to wlueh the draught is attached, may be placed in any 
part of tile line BE. So that whatever be the length which we 
shall give to the beam, the line in question ^vill denote tlie end 
of U, or tlie point to which the draughtjs to be attached. 

But the angle which the line EB forms with the surface, 
is not, as can be shd«m, constant, but varies with the depth 
ploughed, and the tenacity of the soil. That the instru- 
ment may suit itself to these vaJriations, as well as that any de- 
fects 4n the form of i'cs parts may be countera^^ted, and that 
the line of draught may be placed in that position which is 
required to pull fo^’wai'd the plough, without there being any 
tendency in the share to sink into the ground or rise out of ’ 
it, the bridle is fixed at the end of the beam, so as to elevate 
or depres*s the line of draught, as may be required. Should 
the plough, for example, tend to go 'deeper into the earth, 
the line of draught is to be lowered by means of the bridle, so 
that it shall form a greater angle BGF ; tlie eflFecf of which 
will be to counteract the tendency which the plough has to 
go deeper. The same effect wdll be produced by shortening 
the traces by which the horses are attached to the draught, 
W’dUbhus increasing the angle. In^like manner, by means of 
the bridle, the povyit of draught can be shifted to the right or 
to the left. If the point of the share t^nds to turn to the left 
hand into the firm ground, the line Of draught is shifted more 
to the left, and jf to |he right hand, it is shifted more to tlie' 
right. This adjusting of the plouglfs motion is easy, and is 
performed by the ploitghnfan, until he feels that the plough 
continues to swim^air^ to u^e his ovyn technical* language ; 
that is, until he feels, which he does at once, that it continues 
to move horizontally forward, without any tendency to turn 
to the right or left, or to rise from the earth or fo sink into 
it. A well-»oonstructed ploirgh of thi^ kind, therefore, needs 
no wheels or other devices to s#:eady its motion ; the effect 
being produced by Aierely altering the directign of the line of 
draught. 

The undoubted honour of having perfected this species of 
plough belongs to James Small, an ingi^nious mechanic of 
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Scotland, who, by observing the defects of the ancient ploughs, 
succeeded in forming an instrument which may be used in 
every^part of the wofid, and which has added millions to the 
wealth of hisi native, aountry. A treatise by liikti remains to 
show the steps by which he arrivec^ at the discovery of the 
principles on which a plough should be Constructed. His ma- 
chine is alike efficient and simple. In the countries whero it 
is used it Is drawn by two horses yoked abreast, and is capa- 
ble of performing, by easy labour to the animaU of draught, 
almost every species of tillage which the plough is required to 
perform.* 

Although the animal o^ draught employed in this species of 
plough is the liorse, as being better suited than the ox to the 
vark*ty of labours in which the husbandman of this country 
employs his working-cattle, and to the dispatch which he deems 
essential in all his ojjerations, yet it does not follow that the^ 
horse is to be preferred to ^the ox in all countries and in all 
cases. In many countries the ox may still, bn account of his 
more easy means of siqiport and other qualities, be advanta- 
geously used. Hut whether the ox or the horse be employed 
it matters not, in so far qj it regards the construction 
siinj)le and efficient in;^ehine wliieh has bee^i described. It is 
equally suited to eitheV species of draught, and only retpiires 
that the height of the beam shall be varied a little to suit 
th(' animals employed, and the inannei’ in w\iich thev; are at- 
tached to the yoke. \Vlien horses are used, thev are attached 
by an apparatus of swing-trees, as in' Fig. 13, to the bridle 
at the beam by a hook at A. * Those swing-trees being eoii- 
neetetl together, each horse pulls against the collar of ftis fel- 
low, so that each must exert an equal force in pulling. Tliey 
are attached by chains or traces, C( to their respe’etive swiiig- 
tr^es. 

• • AtdosmpHon of the plough of Small, with ai^exiilanation oftlio prin- 
ciple of its eoTis)ruAi;>n, was couiyiiiuicatoil liy lue to the Counseil Royal 
d’A^riculturo do Franco, and, with accounts of the harrow, grubber, and 
other l^ploments, wa^ afterwards published in the Quarterly Journal of 
A ^culture. 
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Fig. 1 :j. 



The chains or traces by which the horses are yokt^d, are 
lixed to hoolis on^the collai* as at A, Fijy. 14. The traces are 
prevented from falling down by a broad belt of leather U, fiis- 
tened to the traeeff,' and passing over the ba(*k of each horse. 
Each horse has a snaffle-bridle C, ^ind a cord is attached to 
the inner ring of each bridle, and to the tracit of the opposite 
horse, for the purpose of keeping the horses together. A long 
rein Ls attached to the outer ring of each bridle. DI), and 
Jooped to each handle of the plough. With these, stssistod 
by the voice, the ploughman dirtjets the horses, and us(?s the 
reins instead of a*\vliip, when necessary, to urge the animals 
forward. 



Resting betw^een the handles of the plough is a little spade 
with a long handle, with whivh the ploughman remotijs the 
mud* that may be coll(*cted on the mould-board, or /my sub- 
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stance that may be collected between the beam and the coul- 
ter, or between the beam and the forepart of the mould-board. 

Fig. 15. 


Wlieels, in many ploughs, are attachocl to the point of the 
beam. It is believed that it could be shown that the labour 
of draught is not lessoned by this device. The plough ^^th 
wheels is, however, more easily managed, jand thus may be 
guided by a less skilful workman. 

The manner of jiloughing a given piece ground, a.s a field 
oraridgo, will be doscribo^^l under the head Simple Operations 
of I'illage. 


a. The Hahhow. 

'rhis instrument succeeds io the plough in the order of de- 
scription, and the uses to wliich.it is a]>plicable. It consists 
of a frame of wood or iron, in which a certain number of teeth 
are fixi‘d, which are pressed into the ground by their own 
weight ami that of the frame. The instrument is intenaeil ib 
]>iilverize tin. ground vAieh lais been acted i^ion by the jilough, 
to disengage from it tiie roots and other substances which it 
, may contain, and to cover the seeds of corn and other cultivated 
plants. 

Tlie harrow is greatly more smipk in its form than the 
pbaigh. It is even an imperfect machine in any form of wliipli 
we can construct it ; ybt it is oi gi*eat utflity in tillage, and 
should receive all those mer;lianical improvements of which its 
nature wiJJ admit. 

The harrow performing its operation by means of a certain 
nmnber of teeth mov»Jd forward in the ground, and pressed 
^owi^wards by their own weight andf that of*the frame ip which 
they are fixe^,*the first qiy^stions that occur in investigating 
tlie principles of its construction are, the form that should be 
given»to those teeth, and the ;iiauner in which they should be 
dispose^ in the surinounting frame, ^ere it the purpose, in 
harrowing, solely to drag up the roots of plants and other sub- 
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stances from the ground, the best form, perhaps, that couhi be 
given to the teeth would bo that of a thin wedge, ^tapering to 
the point, like the coulter of a plough, and, like it, inrtiuing 
forward. But although this construction migirt be the best 
calculated for tearing up roots and other substances beneath 
the surface, it would itot be so well fitted for covering seeds and 
for breaking and pulverizing the ground, as when a.broader 
surface was presented to the earth, and a greater movement 
given to its particles. ' The wedge for this purpose should be 
broad rjither than thin. In order, therefore, to adapt tlu? form 
of the teeth to thi^' purpose, — to the strength necessary to l>e 
given to them, and to the lateral o;: shaking motioii^to which 
they arc subjected in passing over rough ground, as well as to 
their forward motion, — it is conceived that the best form of 
them will be when their horizontal section is a s(juare, whose 
jdiagonal is moved forward in the line of the harrow's motion ; 
while they should gradually taper to a point, the forei)art being 
kept straight, as hi T, Fig. 16. 

With regard to the distribution of the teeth in the frame 
of the harrow, they should not he pliice<l too closely together, 
forthen they would be too rnucl^ impeded liy the olistacles 
opposed to them Further, they . shot Id h<* so dis]»osed with 
relation* to one jinotber, as tliat one part?)!’ tlie instruiiicnt shall 
not be more interrupted than anotlier : Again, their iiuniher 
should pot he toe gi'cat because tlieii their power to penetrate 
into the ground will he diminished, unless the welglit of the 
whole instrument sliairhe increased in a corresponding degree : 
And lastly, their length should not bt greater than is neces- 
sary, because they will not on tliat account penetrate more 
deeply into the ground, unless the whole weight is also in- 
creased, nnft because this increase of length will give a gi’eater 
power to tlid teeth, when enebuntered ]}f obstacles, to sjjlit the 
frame in wdiich th^y are^fir:ed. ^ 

The harrows repr&ent/^id in Fig.l6. of which clie frame is of 
wood and the teeth of iron, are formed vrith a regard to these 
general principles. They are <|pnnected. iogefiher in pi^s by 
hinges. They consist ^each of four bars^rf wood, AB, CD, 
&c., which are joined together by an oquah minihor of cross 
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bars of smaller dimensions, mortised through them. The larger 
bars may hf 2h inches in width or more, by 3 in depth, and 
the smaller 2^^ Jnche*$ in width by 1 in depth. The larger 
bars are placsd rddiqne to the smaller bars, and to the line 
of the haiTOw’s motion, and the teetji are inserted into them 
at equal distances from one another. This inclin'ation is made 
to be such, that perpendiculars from each of the teeth falling 
upon a line LM, drawn at right angles to the harrow’s mo- 
tion^ shall divide the sjtace between eadh bar into equal parts, 
so that the various teeth, when the instrument is moved for- 
ward, shall indent at equal distances the suQ^ace of the ground 
over whl<;h they pass. ^ 


Flir. Ifi. 



Tlu‘ nuiftber of teeth in each harrow is 20, 5 beifigj,insertcd 
in each of the ^ larger ^bsirs. When two harrows, tlierefore, 
are eiuploj’ed together, the surface cf the ground from L to 
M is •indented* by 40 teetlii impressing the ground at equal 
distances from one another,* and covering the space of about 
9 feet. The teeth 'may project below the under surface of 
the frame 7 or 8 inches, their Idfigth somewhat increasing from 
the hindmost to the foremost rows, wh^re the oblique position 
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of the line of draught tends most to elevate the harrow* The 
teetli are often insscrted into the frame with a UtUe inclination 
forward ; but tliis deviation from the peifendic^ar, if made at 
all, should be- very slight, because it renders theiriiarrow more 
apt to be impeded by tliq weeds or other sulistances collected 
in the angle betweefi them and the frame. The teeth are 
fixed in the biii-s by boring holes with an auger of about } of 
an inth in diameter, and then driving them firmly through. 
The teeth, when thus driven into the bars, will l»e retained 
with sufficient firmness. The best of the eoininon kimls of 
wood for the largel bars, as being the lea>t liable to split, is 
elm, birch, or asli, and for the cross^biU*s, ash. » 

The ii’on rods which k^rniiiiate in the hinges O, O, may pass 
through the framework to give it gi’eater strength. TJiese 
rods keep the Jiarrowsat tin* distance rei|nired, and the hinges 
jidinit of either harrow rising or falling, aeeonliiig to tJje in- 
equalities of the siiifuee. Wheii^thus join(*d, the harrows are 
drawn by tw^o hofses guided by reins, the driver walking be- 
hind so as to be prepared to lift u]) either harrow ^^'hen clioked 
by weeds, or otherwise inten'uptcd. 

•»¥hc method of attaching the an'^mals of draught will be ex- 
plained by the apparatus of .swing-treys shown in the figure, 
by means of u-hich each animal must exert an equal force in 
pulling. There are plates of iron \, X, pjissing through the 
left-haiyl bars of eaduharrow. These plate.s have a few holes 
in them, so that the line of draught may be shifted to the right 
or left as may be required. ‘ The stajile 1^ upon the swing-tree 
R R being the point to which the moving i)c)\ver of tlu* harrow 
is attached, it is important to ascertain its proper position. 

Were a perpendicular to he let fall from the staple H upon 
the line i. ]tl, the })oint of intersection would he in the middle 
df the entirb breadth cov<.Tdll by the Jiarrow.<j, and an equul 
number of teeth w;ould iScvm eaoii side of the line qf traction, 
and this would seenf to indicate tfio position qf the staple P. 
But the larger bars being placed oblique to the line of the har- 
row’s motion, when any obstacle raised above the sur^ce of 
the ground strikes one of these bars, it tends to press it to the 
right-hand side. And as there are 8 bars jif this kmd, and 
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ihet^e of coi&siderable length, it will appear that, in ground 
where theige is any great unevenness of surface, there will be a 
const&nt succession of strokes, forming a strong lateral pres- 
sure on the <eft side*of the several bars. But the staple P 
being nejirly fixed in its position, while the harrows may be 
moved round, the effect of this lateral pressure is to turn the 
whole harrows on P as a pivot from left to right. In practice, 
accordingly, there is found to be a constant tendency^in the 
han*owsof this construction to swing arbund^froiii h it to right, 
and this often to so great a degree in very rough ground, as to 
]»lace the larger liars parallel to the lintj d)^ motion, thus caus- 
ing all t|je teeth in the sijjne bar to follow in the same track, 
lienee the point P ought not to be j>f*eeisely in the middle of 
the space covered by tlie harrows, but placed somewhat to the 
left hand, in order tliat s<i great a number of teeth may be 
placed iin the right side of the line of fraction as to counter-, 
act the teiideiiey of tlu* harrows to turn from left to right. 
Hut further, the position of P is nut fixed. Wit must vary with 
the roughness of the surface over which the harrows are drag- 
ged. Hence not only must the staple P he ])laced somewhat 
to the left hand, but tliei;^^ must be the power of moviirg it 
more or less towards tVe left hand, accordii^ to the roughness 
of the surface jiassed over. This is effected by tlie iron plates, 
with holes, of which menlion has been made, and by means of 
wliicli the driver can readily shift the bne of draught more or ' 

loss to the left hand, as may be required. 

» • 

A Species of luirrow«was formerly mucin in use, and is still 
frequently lunployed, of much greater weight and dimensions 
than the ordinary kinds, €?ach single harroiv being draw^n by 
two horses. Tliese larger liarrow's wwe termed Breakis. They 
wore intended to till the .stronger clays, at a time when tlie^ 
were too Jiard to be imprei>sed byttiie te^tli of the coiiimoii 
liaiTow. Thergt were differences in tlie t<>rin of these instru- 
ments. One *method of their construction is represented in 
Fig. y. in which, ftiere are ^'e large bars, and twenty-five 
teeth, and where the line of draught is so attached as that the 
teeth shall impress the ground at e<iual distances. 
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•• ^ ^ 

The heavy harrows of this kind, however, cannot be said to 
be indispensable, even on the inost«> stubborn clays, since, at 
those times whf n the^ lighter harrows are unable to operate, ‘ 
other instruments may be emjdoyed. 

4 0 

* Sometimes a light kind of harrow, with a gi’eater* number of 
teeth; is used for covering the smaller seeds, as those of clovers 
and the grasses. These light harVows do this species of work 
better tbaitHhe common kinds, and hence many fai mers have 
one or more pairs of them, fsi’ the specie purpose of covering 
the smaller seeds. 

To prevent injury to the surface/ when it is necessary to sow 
land in a very wet state, several Barrows may be attached to- 
gether, and the horses made to walk in the open furrows of the 
ridges, to be afterwards described. Thesej, barrows maj^ be at- 
tached to an axle, mounted on wheels, stretching the*breadth 
of the ridge. But the pime purpose may be more simply of- 
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fectod by merely attaching tlie harrows to a beam of wood of a 
length suifi^ient t<j stretch across the ridge, in which case the 
two iidddle harjows may be connected together by hinges, in 
the usuarinaiaier, while, to keep the outer ones af the distance 
re(|uin*d, each of them mny be attached to the cross beam, in 
the manner shown in the figure. 



The harrow has been here described as formed of wood, with 
teeth of iron. The whole, however, may be* formed of malle- 
able iron. The advantages of the iron harrow are, that it is 
more durable, and that a smaller surface being exposed to the 
resistance of obstacles on the ground, it is not so much r^^srsted 
as when the frame- woi k is of wood. On tliis accouik^it does 
somewhat more n ork in proportion to its weight. Th^follow- 
I figure represents the harrow as formed of iron. 


#lttPi<BMKNTS OF FJUSFAMTOtty TIUtAtiK. 

in Aw 

by their hinges : but Act}' m»y be alw more aomieoted. 
80 Aat eadi harrow. shnU have » little Jepwtifa play, alid this 
is eonceivcd'tu be an improvement in Ae uonstsoetibit. 

« 

ThB GHVBHUi* 

The uses of the liarrow, it luib het^n heeii, are to pul\erizi‘ 
tlie proiind ’^thieh Into been subjected to the action of tlie [>IoujLi;:h 9 
to dibongage from it the roots of plants and othiT h«bhtanct*.s 
wliich it may confeiin, and to cover the M*eils \\lii4dj are sown 
upon the sm*tace. 

The harrow, however, jierfbnns imperfertlv a part of these 
operatioifs. It is pot well atiitod to peuetnite into tin* »roiiii(J, 
and drag up the roots of plants beuhath the surfaet*. Ilie 
teotli being forced down solely by tlieir own wi*ight and that of 
the frame in which they are fixed, wliieh is not eonsiderable, 
tiiey are ill fitted^ to make an impression upon the p’ound, anil 
they are easily thrown fuit of it by the obstacles wduc‘li tliey 
encounter. In soil which is in any degn*e tenacious, tht*re- 
fofitty the impression made by the teotli of the lianuiw is ofttm 
seen to be very slight. Were the teotli^ as w^us hefiire obser\ ed, 
formed* like the coulter of a plougli, and set in the same posi- 
tion, *they would better insinuate thomselves into the ground, 
and be^somewhjjit less^ liable to be fi>rct*d out of it. Hut the* 
haiTow% from its nature, could only admit of this constnictioii 
in a very limite«l degit'c ; for were the tc^eth to form a sharp 
aiigle with the fwyine-work iA which they wore st*f, tlie roots 
and other substances disengaged from the ground would be col- 
lected at the angles, and would tlAis be carried along w'lth the 
harrow' ancf iin]>ede its progress ; while the difficulty would Ikj 
increased ofi freeing the teeth from thg^s’ubstay'ces collected. 

To obviate these def^c^s of th|5 harrow, instrun^ents iiave 
been employed, wKch, /rom their weight aijd eonstnifction, 
are better able to ^netratc into Ae soil, and ihhintain their 
position at tlie (kptli reciuired. They pr6 .termed Grubbers, 
Cultivators, Kxttrjiators, &c. fhoy arc of greatly mure recent 
introduction into agricultwc tliau the plough and ttic'^amrn. 
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One of this elaes of Fkitaieon’e Harrb^^ 

ftotn the niime of its iaveptor-IVIi* John 'Finlaispn, has been 
fonndlto be an ^efficient pii^liine* It is made wholly of iron. 
It consists of two parallel sides A A, with two sets, or painf, of 
cross-bars, as shown in the figure. Into the hindpiost of these 
• sets are inserted five curved teeth or prongs, and into ihe fore- 
most four prongs. A little before the foremost prongs, the 
sides begin to converge so as to meet at B, where th y are at- 
tached by a b<4t to the long handle C, fixed tp which, by a con- 
necting bar, is the wheel D, which runs upon the surface. Be- 
hind is a species of spring K, consisting of tvSo clastic r# Is with 
openings. ,;»iid suf)j)orted ii^ the manner shown in the figure. 
The handle, which is retained in its ifiaco in the openings of 
the spring, maybe forced up and down by pressing it ; and as 
the handle and tlie fore wheel are joined together, hv raising 
the handle, the fore wheel will he raised also, and the prongs 
alh>wed to go deefM'r into the^^round. When the handle is at 
the lowest opening in the spring, the forenn>.st*prongs are lifted 
out of the ground ; and in proportion as the handle is pressed 
up into eacb sne<‘essive opening, the prongs descend, until the 
handle is at the topmost op^uiing, when they will be between 
€»iglit and nine inches fn the gri»iin<l, whioli is the gfeatest 
depth at which it is necessary to set tliciii. The a^^Ies of the 
Jwo hin(hno.st wheels, may, by means of an apparatus attached 
the side bar, be elevatetl or tlepressedf and liiiis the hinder 
prongs made to c'orrespond in the depth at wliich they aye set 
with the foremost. 
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The entire space covered by the prongs of this machine is 
6 feet 4 inches. The length of each prong is 29 inches ; and 
the weight of the whole instrument is about 486 lb. On stiff 
clays, or on 'soils not loosened by prwious ploughing, four 
horses are required to work the machine ; and in ordinary cases, 
with tolerably light land, three horses. There is also a smaller 
and lighter form of the instrument with seven prongs, which 
covers a space of four feet. This, on heavy land, reciuires three 
horses, and on liglit land two horses to work it 

An improvement may be made on this instniment, by means 
of which the prod*gs can be lifted perpendiciilai-ly from the 
ground, somewhat in the manner shown in the next figure. 

Another instrument' of this class is Kirkwood’s Grubber. 
This is formed wholly of iron, and consists of a frame- w'ork as 
shown in Figs. 21 and 22, in which are lived seven prongs or 
coulters, so placed as to move at equal distances from one 
another. 



- The frame-work, it will l^c seen, rests upon three wheels. 
The, handles ‘AA* move upon the axle of the two hindmost 
wheels, and they are extended forward to a cross-bar at C, 
which forjns part of the frame in which the coulters are fixed. 
The handl[f.^s when moved jet as levers, of which the fulcrum 
is the axle of the twq hindmost whfsols. rfy depreSvsing the 
handles, they rais^‘ the*cross-Hhr at C', wdth ivliich they are 
connected, and conse(|liently th^ hinder paif of the frame in 
which the coulters are fixed. * Further, ^the handles are con- 
nected by means of rods DD ^iththe fore^wheel E. The same 
depression of the handles, therefore, wdiich elevates f he hinder 
part of the frame work, draws back the cdnnecting<rods, and, 
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acting upon the fore-wheel E, depresses it, which is equivalent 
to raising tjie fore part of the frame-work. A depression of 
the haftdles, therefore, raises, at the same time, the hind part of 
the fniuie-woiik by Jicrtng iifion the bar at C, andf the foreiJart 
of tlie frame-work by acting upon the wheel E. ^Thus, an ele- 
vation or depression of the liantlles elevates or depresses the 
wliole frame- work, and e<»nsc(juently causes the coulters 40 
move at a gi’eater or less de])tli in the ground. liy means of 
a simple contri\aiu*e at H, the connecting- ro^l D is fixed in its 
position, and thus the whole frame is kept at the elevation re- 
quired. The action of the handles and copnecting-rods will 
*bc“further seen in Fig. 22^ wdiich represents a section of the 
niaehine, the dotted lines showing the •change of position pro- 
duced by the depression of the handles. 



Ily depressing the handles sufficiently, the whole Coulters 
may be lilted out of the ground when the machine is turned 
•at the end of ridges, wluai it is moved from one field to another, 
or when it eneounters great obstacles in the ground, as stones. 
The various coulters being fixed •in their places by ktws or 
wedges, tliey may be removed, or set at a greater or less deptlr, 
according to the depth at which the gronml is to be tilliwl. 

The space covered by th# coulters is 4 feet 4 inches ; the 
coulters aw* 14.J inches long ]}clo>v the bars, 2 inehe^ broad, 
and about of ^in inch thick. Tilie diameter of the liindmos^ 
wlfecls is 22 inches ; and the weight ef the whole machine is 
al)out*4 c\ft 

The introtUu^on of this clhss of instruments into tillage must 
be regarded as beneficial and important. Wlien land is full of 
root-wtjeds, the repeated oper^iun of the plough, the barrow, 
aiid the holler, is resorted to for tilling ahd cleaning it. In these 
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cases the grubber is a useful assistant, and may frequently su* 
persede the necessity of one or more ploughings. A^nder cer- 
tain other circumstances it may also beneticially supersede the 
plohgb. Thus, in very warm weather, '’certain <stiif soils are 
frequently rendered hard and compressed by being turned over 
by the plough and exposed to the parching influence of the 
sun. In such cases, the stimng of the soil may often be per- 
formed by the grubber alone, without the necessity of turning 
over the soil. 

The grubber can be made to go to any dei>th wliicli may be 
required, and tlmsTthe soil can cither be stirred to the depth at 
which it had been originally ploughed, or to such lessor depth 
as may be deemed expedient. It is, in this respect, greatly 
superior to the harrow, which we cannot regulate in this man- 
ner. The employment of the grubber, however, does n<»t su- 
persede that of the harrow in the pulvtTization of the gi*ound 
and disengaging of the roots of tj eeds. The harrow is still to 
be used in conjunction with the grubber, and especially for col- 
lecting into heaps the roots of the plants brought to the siirfa(*e. 

In the same class of instruments is <me employed in some 

parts of England, termed a Drag. *The drag is merely a strong 

triangular harrow, kept in the grounR by handles assisted a 

little by the form of the teeth. It Ls usually drawn by four 

horses yoked abreast, and can go over about ten acres in tin* 

day. The land bcin'g j)Knighed, tiic drag i)asses aen)ss the 

field, and then the harrows follow to complete the operation 

and collect the weeds, 

1 

ThFs RotLKR, 

The ftolk-r is an instruinent intended eitlarr to smooth and 
Iconsolidate the surface of the ground, «>r to pidverize the clods 
of earth turned uy by thc?*actiomof the plough and Uic haiTOW. 

The roller chiefly employed is a solid cylinder of wood, or 
a hollow cylinder of cast-iron, surmounted by a strong frame- 
work of wood, in the shafts of \Yhich is yoked one of the ^piimals 
of drauglit. The othqy animal, when two are employed, is at- 
tached by chains to the shafts, and moves in a line before. The 
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manner in which the frame surmounts the cylinder, on the ])i 
vots of wl^ch it rests, will appear in the following figure. 



The length of the ^ ,,in(ler of the roller may be 5 feet and 
its diameter 24 inches. The substitution of cast-ij*on for HT>od» 
is a great improvement in trfie construction of this machine, 
on account of the su]ierior durability of the mjiterial, and be- 
cau.se the iron surface is less apt than the wood to collect mud 
as it moves along. 

Frequently, iii-stead of (mic long roller, the cylinder is divided 
into two, its shown in ilie figure, so that caPh part may.revolve 
separately. The design of this is to diminish the labour of the 
. cattle in turning. Sometimes upon the frame is fixed a large 
box, in which are i)ut stones to incrJase the weight. The 
weight (d*the roller, lu)wever. wilH>e best increased by adding 
to that of ,thc eyliiuler ; for thf adding to the weight of t^u* 
frame increases the friction in the way in which it is mo.';t con- 
siderable ill the machine, njinely, by the pre.ssure of the sur- 
mounting frame ujarn the pivots. For the same yeasoii, it is 
an error to render the frame too heavy, the weiglit teing al- 
ways Jietter iiuVeased by an addition ^to the weight of the cy- 
linder, than to that of the frhme. 

* # * 

For the eonsVucting of this machine, it is important to know 

whether the cylinder of largo or small diameter be the most ef- 
ficaciqps. 

Contrary to the opinion very generally tuitertained by the 
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makers of the instrument, the roller with the larger, is supe- 
rior to that with the smaller, cylinder. It is conceived that 
it can be fairly deduced from a consideration qf the forhi and 
mode of action of the machine, that comparing* together two 
rollers with cylinders of unequal diameter, that with the larger 
cylinder wdll be more efficacious than that with the smaller 
cylinder, heeauso a greater ^veight can be brought by the 
exertion of the same force to act upon the ground. 

The manner of using the roller, and the cases in which it is 
to be employed, wdll be afterwards exi)lained. 

The weight of ihe roller may vary with the nature of the 
soil upon which it is to act. On fs?rms of stiff clays jt maybe 
from IG to 20 cut., and on the lighter class of soils a weight 
of 12 cwt is sufficient. 

The cast-iron roller is .subject to be broken when dragged 
along a hard road, to obviate which may be em])loyed a low 
frame on wheels, on which the r/>ller is then to be put. 



V. FOR SOWING. 

1 . Mavhises Pob SojfisG Cobs is Rowsv 

The seeds of the different kinds of corn may he sown, either 
by being scattered irregularly^upou the surface, or hy being 
deposited in rows at g|ven distances from one another. The 
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first method may be done by the hand, the seeds being scat- 
tered from a basket, or from a sheet slung over the shoulder 
of the«workman. 

When seedf are scjittered upon the surface, wluch is teriiK^d 
sowing broadcast, they fall upon it iwegularly. They cannot 
be placed at equal distances from one another, but* nevertheless, 
if the operation be perfomed well, the inequality of distance 
between individual seeds is too inconsiderable to affect the ge- 
neral result, ajid the average distance is sufficiently preserved 
thus : 


ritf. 2'» ^ 



For the puq)Ose, however, allowing the ground to be tilled, 
and weeds to be destroyed during the growtfi of the plants, the 
seeds are frequently sown in rows, at given distances from one 
another, as 9, 10, or 12 inches. 

Fiff 2«. 

** I 


In thi.s case there is ^n internal between^ the rows of seeds^, 
which, until the plant.s shall have spread tlieir leaves and'stem.s 
over it, may be tilled by ho& or other means. The sowing of 
seeds in this manner is termed the row or drill system, and 
different kinds of instriynents are^einj)loyed for sowing, accord^ 
ing as the seeds may be tho^ of ccf Al grasses, as wheat ; of 
certain legumuious plants, as the bean ; of of smaller sdeds, as 
the turnip. 

Various modes pt construction have been adopted for this 
claas inachine.s. Geiierallv a frame-work is placed upon two 
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wheels, and upon this is an oblong’ box for conUuning tlie steeds. 
From the axle of the wheels motion is eoininunieated to a 
spindle or axle, whieh passes horizontaliv through the lower 
pai^ of the l)Ox, and upon this axle may be fixed, at the dis- 
tances rc(|iiirt‘d, a series pf grt»oved or fluted evliiiders. 





Thcro are -ipertuivs lornial nr:ivtho bottom of the box, and 
as each evlindcr ivvolvt\s amongst the seeds, a eertain portion 
of them is eolloete^^ in the grooves at eacli n»voIution, and is 
carried round in the grodves, and falls through these apertures. 
By making the grooves larger or slnalli*!*, so as to {'ontain a 
larger or smaller tjiiaiitity of seetls, or hy making the apertures 
of the seed box larg-er or smaller, so as to allow a larger or 
smaller fjiiantity of s(‘eds to [mss throiigJi, the maehine ean he 
•made to sow the seeds more <»r h^-^s thick, as may be reipiired. 

The seeds, after passing throug^i the ai)ertures, fall into tubes 
or funnels, through which they are etmveyed to the grouiul. 
Immediately ])elbre the lowi*r part of each funnel is a shari^ 
hollow coulter (;f iron, which encloses the lower part of tlie 
tube, and makes a rut in the grouuTl into which tlie seeds fall. 
By thes3 means they are sown in the (piantity retpiiri'd, and at 
the deptli to which we choose? to ^ctrthe coulters. 

To allow the rows to be at larger or smaller intervals, the 
cylinders are generally moveabh* u]»on the spindle, so as that 
they raay be set at any dist'uiee Ke([uired, as L), 10, 12. or more 
inches. The coulters are made to move at the dei»th re<[uir(?d, 
and tp be lifted up‘along with the tubes or funnels when neces- 
sary, as at the turning at the eiuU»f ridges, the encountering 
of obstacles, and tlie like. « 

4 

Sometimes the axle, itistca^l of having cylinders upon it with 

grooves, has a series of small pinions or teeth. 

« « 



Or, in place of the teeth, there is employed a series of stiff 
brushes. ‘The teeth or brushes revolve in the same manner as 
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the fluted cylinders, and by keeping the seeds in motion, cause 
them to fall through the little apertures or holes near the bot- 
tom of the box. Th% holes are made to be enlarged or dimi- 
nished by in^ans of 41 sliding iron-plate, placed upon tl»em, 
with an equal number of similar hojes with those of the iron- 
plate. When the holes of the seed-bbx and 'the iroii-pljjte 
correspond, that is, when they are placed exactly one upon the 
other, the holes through which the seeds drop are of their 
largest size. . Jhit by moving the iron-plate a little to a side, 
the liules do not entirely correspond, and hence the holes 
through which the seeds fall are lessened ?^and by moving the 
inui-[d.ite still further to^one side, so as that no part of the 
two s(»t.s of holes shall eorn^sporid, thoiie of the seed-box are en- 
tirely covered. Tlie iron-plate which thus lessens or closes 
the ai»ertures of the seed-box, is moved by a lever, and fixed 
in its p<»sition by screws. 

In I"ig. 20, the priindple of eonstmetion is that of teeth or 
bruslu‘S fix<'d up<»n an axle, which is inore*simple than when 
tlie method of grooved cylinders is adopted, and is found in 
practice to b(* equally or more efficient. 

C rci»n*sents the seed-box, formed with a lid at top, by wdiicb 
the seeds are introduced. At its loAvcr j)art are the holes 
through which the s(*eds fall, and covering them all is a thin 
ii*on plate w'itli coiT(‘spoi?ding apertures. By moving thb iron 
plate, w hich is done by means of a levcy, the holes of tjie seed- . 
box are enlarged or diminished* to the degree required; and 
/ / i /, tc. are a series of tilt tubes, enftirged at the upper part 
where they sire in (*oiUaet with the seed-J)ox, which lead to 
the hollow iron coulters////, ire. These hollow* coultfers are 
shai'p before and open behmd. They inclose the tin tubes at 
their lower end, and make a rut in the ground, iifto which the 
sepds fall. In*the fipjre, 1 1 of Aese coulters witl! their corres- 
ponding Jubes arc shown ; ^nd th^;? are so made as that by 
fncjifis of a simple contrivance, some pf tli^m may be closed up, 
and the othei^ placed at equal distances from one another : In 
this way 7, 9, or rows may be sowm as may be required. 

At the bottom of the seed-box within, is placed the horizon- 
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tal spindle on which are fixed the teeth or brushes, Avhich, agi- 
tating' the seeds in the box, cause them to fall through the 
holes into the tubes. Motion is given to this spindle by raeahs 
of &. toothed M^heel upon the axle of tlie\uheel E. ^ This moves 
a small intermediate wheel, and this again the wheel K placed 
upon the end of the spindle. In this manner the spindle with 
its brushes or wheels revolves amongst the seeds, and by the 
motion which it gives to them, causes them to fall through the 
holes into the tubes, whence they are conveyed to the ground. 
When the spindle“is stopped scarce any seeds fall through the 
apertures, and by Kieaiis of a lever L, the workman has the 
power of throwing the moving ^vheel out of geer, and thus 
stopping at once the revolution of the s]>indle. BB are the 
shafts attd.'ched by means of hinges to the machine, between 
which the animal of draught walks ; afid A A are the handlt‘s 
upon w'hich the workman presses, and by elevating which, he 
is enabled to lift up the seed-box and coulters, so that the lat- 
ter may, if required, be raised enftrelv out of the ground. ( i 
represents a part of a long wooden bar, with a rod and sharji 
piece of iron H, fixed to it by hinges at I. The purpose of 
this is, that when the machine moves across ridges, which is 
the way in which it is often employ ed,t a mark or rut may be 
made in^he ground : and when it returns the animal of draught 
walks^ in the rut or track whicli had thus I)een formed, and 
which is accordingly tlje guide or mark by which the workman 
is enabled to direct the course of the machine. This marker 
is made to be lifted to elther’side afe may be re<iuired. The at- 
tachment of it to tlje machine not sl\own, on account of the 
smallness of the figure. 
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2 . Machine FOR SowisG Corn and Grass-Seeds Broad^Cast* 

The sowin]^ of corn from the hand is known to be attended 
with some uncertainty, being dependent, for the accuracy of-the 
execution, upon the skill and attention of the sower. The re- 
gularity of the work is also affected by fidnds. In either case, 
the means rarely exist of detecting the degree of imperfection, 
until tlie ])lants are above ground, when it is too late to correct 
it. Aft a remedy for these inconveniences, a machine has been 
introduced into agriculture, for sowing the seeds of corn and 
grasses broad-cast. Tlic gi*oat recommeWation of this ma- 
chine is,, the regularity ayd certainty with which it performs 
the work, the saving of seeds, and tho rendering the execution 
independent of unskilfulncss and the want of care in the ope- 
rator. * 

The machine consists of an oblong box 16 feet or more 
in length, supported ui)on a frame-work with three wheels. 
Working at the bottom of tfie inside of this box, is a horizon- 
tal spindle AB, Fig. 30, upon which is fixed a series of pi- 
nions (or a sj>indlc OP, on which is fixed a series of hard 
brush(fs), at the distanc^from one another of about? inches. 
Motion is given to thi« sjundle from one (jf the hinder wheels, 
by means of the axle C, ujmn the end of which is fixed the 
mitred wheel 1). This ^vorks into a small mitred wheei upon 
tho little shaft ll ; which again, by m^ans of anotBey mitred . 
wheel working into a similar wheel F, gives motion to the 
horizontal spindle. In this\nanricr th^ spindle with its^pinions 
or brushes, is made to, revolve* as the machine moves forward. 
At the lower part of the seed-box within, are hollow ed’out ca- 
vities, in whichlhe severjil pinions w’ork ; and at the bottom 
of each of these cavities is a small aperture or Ifolo, through 
w;hich the seeds fall. • There is*thus along the whole bottom ^f 
the seed-box, a line of hole^ ; and^long thin iron-plate upon 

*the butside of tho seed-box is made wdth similar holes. This 

e * * 

iron-plate k moveable by means of levers, and is made to 
be fixed in a given position by screws. When the holes of 
the iron-plate are placed so as to correspond erxactly writh 
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those of the seed-box, the holes through which the seeds fall 
are of their largest size. By pressing the iron-plate a little to 
one side, it partially covers the holes of the seed-box, and thus 
the holes through which the seeds fall are diftiinished ;»by 
presidng the iron-plate still more tu a side, the holes of the ^ 
seed-box are covered, and no more seeds*fall through. In this 
manner, precisely as in the case of the drill-sowing machine, 
the apertures of the seed-box can be enlarged or diminished, 
so as to allow a larger or smaller (^uantitv of 'seeds to fall 
throiigli. The seeds, liowevcr, in place of falling into tubes, 
and being thus ci»nvc*jx*d to the ground, an(^JJeposited in rows, 
*ffiH at oyce upon the grpund, and so are sown broad cast, 
Tlic v are then covered by the harrow, dn the manner to be af- 
terwards described. 

Fig. 31 is a perspective view of the machine. AB represents 
the long wooden seed-box. CD are the shafts for the attach- 
ment of the animal of draught. LL are two small levers for the 
purpose of moving the iron-plate, and N is ^ne of the screws 
for fixing it in its position. M is a lever acting vertically for 
the purpose of cluinging the position of the seed-box, which is 
sometimes retiuired in the case of a steep iiscent. 



The animal of draught between tiie shafts walks in the hol- 
low of the ridgg, in which jilso movQS tUb fore-wheel, Vhich, 
however, is nol seei^ in the figure, being hidden by the seed-box 
and fr^me. The long wooden box extends over half the space 
of each g^djoining ridge, and thus the breadth of an efttire ridge 
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is sown ftt once. In order that the machine may be adapted 
to variations in the breadth of ridges, some of the holes at each 
end are made to be closed by means of sliders. The workman 
walks bohindi A man and a horse with Ihis ;iiacliiiie, ^vith 
the assistant required to, bring forward the seeds and empty 
them into the seed-bdx, will sow from 20 to 25 acres iii a day. 

The regular manner in whieli the seeds are sown by means 
of this kind of machine, renders less seeds necessary tliaii when 
the common method of sowing by the hand is practised. iVnd, 
further, this greater regularity in the distance of the seeds 
from one another, ^^roduces a more eriual growth or braird of 
the plants. ^ ^ • 

Besides the sowing of the cereal grains, the machine is \rell 
adapted to the sowing of the seeds of the grasses and clovers. 
The seeds of these plants are very minute, and more difficulty 
• exists in sowing them with regularity than the larger grains, 
and in an especial manner during winds, when, from the light- 
ness of the seed^' tliey are easily blown away. 'When the 
seeds of clovers and grasses are to be sown, the spindle with 
brushes, in place of that with pinions, is to be employed. 


3 . Mjci/ines for So wisg the Seed^ of the Be as and Pea. 

The'^eeds of the Bban being of larger size than those of the 
cereal .grasses, a peculiar kipd of machine is emi>loyed for sow- 
ing them. , 

The simplest of these machines consists of aseetl-box, in 
the bottom of which works a grooved cylinder. At each re- 
volution of , the cylinder a quantity of seeds depei'dcnt upon 
the size of the grooves, is cap’ied round, and these falling in- 
a tube at the botton^ are conveyed* to the ground. This 
machiivs is generally mad6 to so^ only one row at a time, ft 
is thus so light as to be 'pushed f#>rward by tlie.hand, and is 
moved upon a single wheel like a wheel-liarrow. From this 
wheel, motion is conveyed to the cylinder by means of tranks. 

In the following figure, A is the seed-box, at the bettorn of 
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which tlie grooved cylinder works ; BB are the handles held 
elevated the workman ; E is the wheel on which the ma- 
chine moves : CC ar^ the cranks connected with this wheel, 
which gives motion toithe ^ooved cylinder within the box ^ D 
is the tube tlirougli wliich tlie seeds fall into the rut prepared 
for them in the ground, in the maimer to be des'eribed, when 
treating of the culture of the bean. 



But a better machine is now employed for sowing the seeds^ 
of the bean as well as of the pea. In this implement, as in' 
the other, a grooved cyliudA’ works in the^ottom of a seed- 
box ; but the seeils are conveyed to the ground by three tubes 
in place of one, so that three rows ai*e sown at once. The 
machine is drawn by a single horse, and the seeds are de- 
posited in the hollows Vef^veen drills previously formed, in the 
manner to be exj)lained when describing *the culture* of the 
bean and pea. Fig. 33 vepresents this machine : AB is the 
seed-box, ami C the wheels by >vhich motion is conveyed to 
the groo\ ed cylinder*; DDD are the tulies through which the 
seeds fall, and EF tlie shafts to which the animal of draught 
is attached. 

Fi 35J. 
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4. Mjchise Fon SomsG rm Smallep Seeds iy,RoRs. 

The seeds of tie turnip and si few othtr plants cultivsited in 
rows require a peculiar riass of luadiines. 

These differ very much in the details of their construction, 
and arc more or less perfect in ilifferent j»arts of the country. 
Sometimes the method before explained of grooved cylinders 
is adopted, the sizg and mode of action of these being suited 
to the minute seeds to be sown. The seeds are then carried 
^ to the ground in tubes, defended at their lower part by coulters ^ 
W'hich make ruts in the ground into which the seeds fall. 

In place, however, of hsing grooved cylinders, the more com- 
mon method is to place the seeds in cylindrical boxes of iron 
or tin, which are made to revolve, and which being perforated 
/*jn a line all round, the seeds fall thnaigh as the boxes revolve. 
Embracing the cylindrical box i^ a thin iron or tin plate, in 
which also are perforated sets of holes, by slight change in 
the position of which, a gi’eater or smtdler number of holes in 
the boxes can be covered, and so agi’eater or smaller quantity 
of seeds allowed to fall through. 

Fig. 34, represents this method of construction. A A arc two 
boxes or hollow cylinders of tin, with a row of holes round eacli 
cylinder. Into these cylinders the seeds are introduced by . 
means of apertures with sliding lids. Motion is given to tlnun 
by a pinion upon the axle of the wheel at B. Thi.s acting up- 
on the intermediate pinion C'^ves motion to the pi,nion upon 
the end of the axle I). The cylinders A A being fixed upon 
this axle, they revolve in proportion as the machine is moved 
forward. The seeds falling into the tubes GG arc*, conveyed 
to the gi'ound. The hollofftcoultcrs HH defend tJie lower 
e'xtremity of the tubes, and make ruts,*' into which the seeds 
fall. I is a lever, v^hich, by meani; of a toothed wlicel work- 
ing into the teeth, of* the aron-plat^ KK, can ifiovo the lower 
ends of the coulters and tubes to a greater pr smaller distance 
from each other, according as the rows may be somewhaWnore 
or less distant. 
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Fig. 35, rej»resents the machine complete. ^ A A are the 
shafts, to which is yokeil the animal of d/*aught. BB is a 
wooden box, in which are contained the cylinders, to which mo- 
^ tion is conveyed by the pinion fixed upon tto axle of the large 
wheel C. DD are th<3 hoUow iron coulters, in which the tubes 
for conducting the seeds to the ground'tenninate. ^F are two 
liglit wooden rollers, \\;hich follow each track of the coulters, 

a larwr wooder ^^ler in front, the 


and that the effect of ^’lis roller is to flatten and compress these 
drills just before the seeds are sown. CaG are two handles 
whicli are hold by the wgj:kman. These arc attached to the 
coulters in siuli a uian/Ter, that when eitliei# handle is lifted up, 
the corres]»onding coulter also is raised ; and thus the workman 
j i)a.s tlic power of lifting up either coulter, when impeded by 
roots or other obstacles. 

Fi.^. 3-”». 



Sometimes machines of this cla^ are made to sow only 
one row at a timti; but it is an improvement that they be made 
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to BOW two rows »t onco, both oo aoeount of tJio saving of In- 
boor, and of the greater steadiness with which the larger na- 
bhine moves forward. Sometimes motion k oommimicatcd to 
thS horizontdl spindle, not by means of*two w'heels, as shown 
in the figure, but by a «)oiumunicatlon with the roller whieh 
flattens the ridges. These and other variations, however, in the 
construction, it is not necessary here to detail, tiie purpose being 
to de^ribe one good machine, and not the many differences (»f 
consfrnctioii of which this class of instniments Is susceptible. 


Jll. IMPLEMENTS BOB llOEIMi 

The machines of this class are those wJiieli are eni])loyed for 
.he purpose of tilling the inteiwals of piuJots which are sown in 

■WVft 

The plants which are cultivated in this manner are, in cor- 
tmn cases, the ceifeal grasses ; in'other eases, the bean, the pea, 
and such leguminous plants as are cultivated for their seeds ; 
but, above all, the turniji and other jilants of the callage fa- 
mily, the potato, the carrot, the beet, and various plants cul- 
tivateil chiefly forjtheir roots, bulb-s, hr tubers. 

The instrument most generally employed for tilling tlio in- 
tervals of the cereal grasses is a hv»e iKod by the hand ; al- 
though, where the system is practised to a great extent, it is 
found convenient to employ a series of hoes, moved by horse- 
labour. These are commcdnly flat triangular share.s, of such a 
size as to occupy the interval of the rows, and so formed as to 
bo s^ at a greater or less distance from one another as may be 
required ; and they are attached to a frame fixed on wheels. 

But, in the practice of the farm, the hoeing instruments 
<tha,t may be considered as fbally essential, are those used for 
tiUmg the intervals of Ibguminoqs plants, as the pea and bean, 
of the' plants of the cabbage famUy, and of the variois spi;- 
cies of plants cultivated for their roots and tubeV.s. 

A hoeing instrument for the latter clasps of plants is a com- 
mon plough, formed upon the principle of*the plough already 
described, but of smaller size, and drawn bv one hoii,c. 
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In us ing this plough, the animal of draught walks in the in- 
terval between the rows of plants. The plane of the left-hand 
side of the plough is made to go as near the line of pl'*nts as 
• can be done without injury ; and in this hianner the plough 
cuts off sf shallow slice of ^arth, and lays it in the interval be- 
tween the rows. The same operation is then perfwmed with 
the adjoining row of plants by the nlough returning in tlie 
same interrr^ ; 
and thu 
ing rows .. 

tween them. This is a very efficacious species ot tillage, though 
attended with some expense of labour. It is fre(jucntly used 
in the ea.se of the first hoeing to be given, to potatoes and tur- 
nips, in the manner to tifterward.s described, and in the 
case of beans wdiere the land is stiff and thl‘ intervals >vide. 

Beside.s thi.s, however, ^are employed hoes of very Mirious 
•const met ion, which, by means of shares and coulters, or of 
coulters alone, till at one turn the entirf interval between the 
rows of plants. These are sometipies n)ade with beams dn the 
manner of • the plough, and sonjetimes ^without beams in the 
manner of the harrow. * The former is, for general purposes. 
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chine of this class suited to the different purposes to which it 
is applied. ^ 

It will be seen that it is fonned with a beam and liahdlos, 
like a plough.* It has a triangular two-winged •‘share, which 
passes between the rows Vjf plants. Fixed to the horizontal 
bars are two upright coulters, bent inwards at the lower ex- 
tremity. The bars to which these coulters are attached slide 
upon tjie cross-bar A B, and arc fixed by hinges to the beam, 
and thus the upright coultei*s can be placed at such a distance 
from one another, as to work as near the rows as they can go 
without cutting or injuring the ]dants. In this manner, by 
means of the broad share in the centre, and the coulters at the 
sides, the entire space between the rows of plants is tilled. 

Further, by removing the two laterjil coulters, and substi- 
tuting two mould-boards, a hoeing machine of this kind may 
jbe converted into another implement employed in tilling the 
ground— a double^mould-board plough. The effect of using 
the lateral coulters in tilling, is to move, in part, the earth 
away from the plants* By substituting the double mould-board 
plough, the operation is reversed ; for, by passing along the 
intervals of the rows, it lays back tin* earth towards the plants 
from which it had been moved by the action of the lateral 
coulters. 

Fig. 37, represents the instrument! with its broad share and 
lateraUjoulters. Fig.t 38, represents it when the coulters and 
bars to which they are attached are removed, and the two 
mould-boards are subslituteJl. 





Although the machine described will, in most cases, answer 
the purposes required, yet, in tlie case of pai^tirular classes of 
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soils, or rather in particular conditions of the soil, the broad 
share is found to raise up the ground in clods or masses, and 
to be sometimes incohvenient when the land is very full of 
weeds. In such cases, an instrument with coulters alone way 
be beneficially employed. The following figure represents a 
mnt^hine of this construction. 



It is formed, like the last,, of iron. In the centre is a coul« 
ter : and, attached to the beam, by hinges, are two bars, into 
each of which are inserted two coulters. The bars can be set 
at a gi’eatcr angle to the beam, and consequently the coulters 
made to extend over a space and till a wider interval. 

Near the fore-end of the oeam is a wheel, th<> piirj)ose of which 
is to steady the motion of the machine ; and there is sometimes 
Jiehind another wheel, winch adds to the effect, but which is 
not indispensable. t • 

By removing the wheels, bars, and coulters, and attaching 
the apparatus shown in Fig. 40, the machine is converted into 
a double monld-board pUnigli. 



'file followhtj/figijre represents a simpler hoe of this class, 
which is as efficient as any that can be used. It is best con- 
structed of iron. ^ The lateral beams containing the coulterii 



118 MACHINES KOK TMEASMING AND WINNOWiNo 


ore moveable^ and thus can be adapts to till a Milder or nar- 
rower interval. 

Fljj. 41. 



IV. MACHINES FOR THRASHIIS^G AND WI\NOWI]^(S. 

1 . Thuasuing Machine, 

The separation of the grain of corn A-om the straw, has been 
t effected by various means. That which is the most familiar, 
and W’hich has been derived froiij the earliest times, is by the 
flail, a simple instrument, which consists of two sttives bound 
together by tough thongs. One of these staves is held in the 
hands of the workman, and with the other the unthrashed corn 
is beaten with force. By tliis mean, the grain and husks are 
separated from the, straw, and those agAin, by the further action 
of winnowing, from each other. 

Tie flail, although efficient in the* hands of an expert work-^ 
man. ic but a rude ini*,trument. The operation performed by 
it is laborious, and the separation of the grains from the stems 
is often imperfectly executed. As agriculture has advanced, 
attempts have been naturally made to substitute machinery 
wffiici might perform the operation required with more facility 
and greater despatch. These attempts were but partially suc- 
cessful, 'uhlil the invention of Andrew Meikle, an ingenious 
'mechanic of Scotland, to whom, beyonda question, belongs the 
honour of having perfec^ted the thrashing-machine.^ Changes 
and improvements have, indeed b^en made on certain p#.rts of 
the original machine ; but in all its essential pslrlts, and in the 
principle of its construction, it remains as it came from the 
hands of its inventor. 
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In this machine, the unthrashed corn is made to pass between 
two revolving rollers. It is held firmly by these, which are of 
small diameter, and Avolve with comparative slowness, while 
it is acted upon by a set of beaters, as they may be cal^^d, 
placed upon a cylinder, and revolving with great rapidity. 
The cylinder revolves upon a horizontal axle, while the beaters, 
consisting of bars covered with iron, are fixed lerigthwise upon 
it, that is, parallel to its axis. The action of these beaters 
detaches the corn and chaff from the straw, and tlfen, by means 
of revolving rakes, the straw is shaken, and'the corn and chaff 
are allowed to separate from it. These fiicH through spars or 
“ wire-meshes into another machine, wdicre they midergo the pro- 
cess of winnowing, w'hile the straw itself is carried forward and 
thrown out of the machine by the action of the revoliSng rakes. 

Fig. 42 represents a Cransverse section of these parts. In this, 

A A are tw'o fluted cylinders of iron, working into each other, 
and between which the unthrashed com is made to pass. B is 
the cylinder upon wdiich are placed the four |fi:ojections or beat- 
ers cccc. The cylinder revolving with great rapidity, tlie 
beaters act upon the unthrasliod corn, as it is firmly held by 

it 
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/i’om the stems. The wLoIe pstssing over the cvliiider, is thn»wj] 
forward in the direction shown by the arrows r a* r. It is first 
acted upon and shaken by the fom* rakei^ EEEE, placed upon 
th^ hollow cylinder D, moving in the dii^eetion of the aiTOW 
It is then thrown forwarc^, and acted upon bj^ an equal number 
of rakes, placed upon the circumference of the sparred cylinder 
I, and by them it is thrown out at the end of the machine, at 
L. The bottom of the machine FGH, is so formed with spars, 
or a $]^ecies of ivire-work. that while the straw is carried for- 
ward by the action of the rakes, the detached grains of corn 
and chaff fall dowmin the direction of the arrows into a 

machine below, in which, by the action of winnowing, the chaff 
is separated from the grain. The lirst of the revolving cylin- 
ders I), is* formed of thin iron, or of wood covered with tin. 
The second of the cylinders 1, is of wobd, sparred, so that any 
com or chaff, not separated by the action of the first rakes, may 
fall through in passing over the last cylinder. The rakes at the 
circumference of this cylinder inay have brushes fixe<l upon 
them, which sweep back any of the corn or chaff which may 
have fallen into the cavity at K, and in this manner the whole 
of the detached grain and chaff' fall through the si>arred or 
meshed bottom FGH. * 'i. 

The machinery of the thrashing-machine is driven by animal 
power, or by wind, water, or steam, ^ variously applied. The 
parts described are within the apartment or barn in which the 
thrashing process takes place. The moving power applied is 
without the walls of the bar?* properly so called. The form of 
the thrashing parts^ of the machine is Represented in h^ig. 43, 
with the wheels and pinions employed in moving them. Here 
A is a large spur-wheel with its a^xle I'osting on the beam B. 
To this ^dieel, motion is communicated by means of the moving 
power withorjt the barn, wlieClrer that ^hall bo animal power, 
wind, water, or steam ;*and this^ wheel, by means of wheels, 
pinions, spindles, 6rc belts, gives motion to all tjic ])ai'ts ^f the 
machine. First, by acting upon the pinion C, itGiies motion to 
the revolving cylinder D ; second, by means of jnnions, it gives 
motion to the horizontal shaft E, ami this again, by means of 
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\vlu^el«, gives motiuii tinted cviinder F, and to the hollow 
eylinder Ci, with its four attached rakes. A wheel u|k.ii llie axle 
^ of (j gives motion to the two intermediate wheels xtc^ aiKHlu &e 
again to the w heel y, fixed upon the axje of the sparre<i cylin- 
der 11. Further, by means of the belt I J, placed upon a pully 
on the spindle E,, motion is communicated to the winnowing 
machine K. 

It is not easy in so small a figure to represent cori’ectly these 
ditierent parts. It must sufiice here that the reader make him- 
self acquainted with the essential parts of the machine, and the 
general means •by whi^h they aiV, put in motion.^ The larg^ 
spur-wheel A, he will obserye, conyiAinicates motion directly 
fo th« revolving cylinder D. The same sj)ur-wheel, bj^ means 
of the spindle* communicates motion, first to the two revolv- 
ing cylinders betvyeen which the unthrashed corn passes, and 
secoiul tf» the hallow cylinder (i, with its series of raker. : and 
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tiitti again, by neaiu <df intarmadiale wbaeiit, gives tnution tu 
the q^arred cyUnder H, with its several rakes ; while, by means 
of a belt, motion is communicated to tbb winnowiBg>inachiiit> 
K, •which staljds below the si)aiTed bottom of tio tltrasliing. 
machine, and has the com or chalT conveyed to it tiirough n 
large hopper.’ 

To nndorstand further the general arrangement of’ tlie 
thra.‘Iung-maclnne, it is to be observed that the barn in which 
the operations of thrashing, wuiuow’ing, iic. are curried on, is 
divided into tlirce apartments. M is the ujiper story of tlie 
bam, in which the^rfnthrasljed com is placed. .\, imniodiiitcly 
underneath this, is an apartment for receiving the corn as. it' 
comes out of the winnowing machine at the apertures RH. 

O is the part of the barn in-to wliich the .straw fiills, and is 
called the straw-barn. Into the uppef apiu'tment M, the tin- 
thrashed sheaves of com are carried from the bam-viU'd ge- 
nerally by means of an easy gangway on the outside. In the 
apartment N, w'hteh is called the dressing-barn, the corn is re- 
ceived from the w’innowing-machine, and made ready for use. 

In the large straw-barn, the straw is generally piled up until 
it is required for the’ purposes of fodder or litter. * 

The thrashing-machine, it has been vaid, is di’ivcn by animal 
jjower, or by wdnd, w'ater, or steam. The animal of draught is 
generally the horse, and from foui’^to six ai’c the numbers 
usualljiL employed. TJjie animals walk in a circular covered 
pathway, without the barn. Fig. 44 shows the manner in 
which ’they are generally attached, and the means by whicli 
motion is conveyed to the largb spur-w;heel wdthin the bam al- 
ready*’referred to. 

A is a vertical shaft. BC is^a large wheel with teeth 
working einto the pinion D. This gives motion to fho shaft E, 

9 iid this again to the spin-wheel withip the bum alreaily re- 
ferred to. ^ 

GGGG are vertical posts, descending from kwig beamst llH , 
placed above the animals of drauglit. To theC^ posts the ani- 
mals are yoked by short chains attached to \,he collar, and, 
moving in a circular course, they give motion to the apparatus. 
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The number of horses einplo\ ed, it has been said, is gene- 
rally from four to six. The smallest class of machines is 
those' ill which only two horses are employed.^ There is always 
a waste of labour, however, when loss than four horses are used. 
Whatever be the number employed, the operation of moving 
the machine is a severe one upon the woAing cattle, from the 
dead w^eight of the drajfglit, and their confined position. For 
this reason, amongst others, the substitution of mechanical 
for animal poAver is always to be preferred where circumstan- 
ces will admit of its application. 

The mechanical power employed may be water or steam. 
AVind also may be employed, but •this is too uncertain and un- 
equal in its operation tp* be well suited for .driving the thrash- 
ing-machine. 

When water is the power*employed, the common machinery 
of the watfir-wheel is used. Of the different powers, water, 
where it can be comm^ded in sufficient quantity, is the most 
economical. 

• Bu<: where water cannot be obtained, then the best resource 
is steam, whlclt from the great and steady power capable of 
being applied, ladm its of an admirable construction of the 
thraslung-maehine. The steam-engine may either be e non- 
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condensing or a coiwlensing engine. The former is the most 
simple, ami at its first c<Kst the most eeonoiniml the latter, 
though more expensive, is the more i>er/et'f. T/w eiigrfte, ac- 
coMiag to the size of the fivrui. sltould htwe<j»ii/ t« a six or eight 
horse-powor. TIio steaKi-engine tor the thrasliiny-inaeliiiu- 
has now come into f^eneral use in the north of linghind and 
.south of Scotland, wJiere tlie fiu'iiis are geiierallj- of the lai'ffer 
class. 

Thrashing-machines driven by hand-labour have been often 
recommended, and in some cas^ eoustriicted. But the ma- 
chines of this clasps' appear to possess no advantage over the 
flail, or rather to be mueli inferior ^to it witli resi>eet to eco- ' 
nomy of labour. 


2. fV/xxo rrrxo^jV^c/r/y/:, 

The winnowing^ machine is designed to remove the husks i>r 
chaif of corn from the grain, and to separate the impurities and 
loose refuse intermixed. With certain variations in the form 
of its parts, the principle of construction of this machine is in 
most places where it is used the sanibs- 

Four'or more oblong boards of woodai’e fixed, at equal dis- 
tances from one another, upon an axle, placed horizontally, and 
extendj^ng through the^inachine. This axle is driven round by 
a wheel acting upon a pinion, so that a rapid rotatory motion 
is given to the boards, and a'^*urreut of air by this means pro- 
duced. The corn to be \>’innoWed is n^ade to fall from a box 
or hopper, in the course of tliis current, through one or more 
sieves of wire, which, being kept id a quick lateral motion, in- 
tercept apd scatter the grain, while the current of hir acts in 
blowing away the chaff. Tlse chaff bping separated in this 
manner, tlie heavy grain^falls down and is collected. 

Figuie 46 represents one side of the machine. . A is a wheel 
driven by the handle B, and this wlieel acting lixin the pinion 
C, gives motion to an axle, on which are placcLd four oblong 
boards. To these boards, which are enclosed r^varly all found, 
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air is admitted from open spaces on both sides of the machine, 
as shown in, the figure. These spaces may be enlarged or di- 
ininisbed by means of sliding boards, so that a larger or smaller 
quantity of ai» can bc*admitted. 

Fi:.'. I'l. 



Mgure 4(5 Ls the ojjposite syidc of the machine, and the oc- 
cult lines represent a section of the interior. Here DDDD 
are four oblong boards, formed fanners, by the rapid motion 
of which in the direction of the arrows xxxx, a strong cur- 
rent of air is produced through the interior of the machine in 
the direction of the ari’ows y y. E, shown, also in Figj. 45, is 
a hopper, into which the corn to be winnowed is put. The 
^orn falls down from the*liopper upon the sieves HI. These 
sieves are connected with the bottom of the hopper FG, which 
is moveable, and fixed to a hinge at K, and hung on two chains, 


Fip. 
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one of which, L, is seen in the figure. ^\Tie» motion, tliere- 
fore, is given to the sieves HI motion is at the, same time 
given to the board KG, which forms flie lowe^ of the 
hdjpper, Tlie shaking njotion given to'tiiis bo«lrd causes the 
com in the hopper to faK through upon the sieves by the aper- 
ture at (i. By means of the screw M, a sliding board is made 
to be raised or pushed down, so that a greater or less aperture 
shall be left at G. The lateral or shaking motion is given to 
the sieves and bottom of the hopper by means of the rod Q, 
which is connected by one crank with sieves, and by another 
crank O with the, axle C, to which the fanners are attached. 
The bottom of the machine TR, farmed of boards, h plaCed 
obliquely, so that the corn, after having passed through the 
sieves, shall fall along the inclined plane from T to R, A 
part of this bottom is perforated like a sieve, so that dust, sand, 
and other impurities, shall be separated from the corn as it 
falls from T to R. A portion of this bottom also PT is made 
to slide. A board' S, extending across the machine behind, is 
made to slide up or down, and all the si)ace is open. 

The manner in which the machine acts >vill now he under- 
stood. A person drives the handle, and so gives motion to 
the fanners within, The com to Ij^winnowed is lifted up, 
placed m the hopper, and continually supplied as it falls through. 

It falls through the aperture G, Avhic^i it has been seen can he 
enlarged or diminish wl, upon the tw^o parallel wire-sic\ .‘s lif. 
In the mean time, the current of air acting upon it, the chaff 
is blown out at the end of the machine in the direction of the 
arrow's zzis. The heavy corn falling down the inclined bot- 
tom Cbmes out at R. Should any of the corn he so light as to 
be blown past the point T, but yet not he sufficiently light to 
be blown a^ay wdth the chaff, it falls down in the intermediate 
space in the' direction of the Arrows it i ii, sepArately from the 
heavy com. By pushing upwards the sliding board PT, a 
smallel quantity of* rthis lighter cqm is separated, or, in *other 
words, a larger portion of it falls dowm mixedfSvith the heavy 
com.. By elevating tlie board S, a smaller .qiAntity of lighter 
corn is blown away wdth the chaff. 
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There are differences in the form of this machine. Thus in 
place of two sieves one above the other, one may be rendered 
sufBcioiit. The heavy com, in place of falling out at the end 
at Ry may be«made toi fall out at a spout at the l$ide ; and,‘*in 
like manner, the light corn, in place of falling down below the 
machine, may be dischfU'ged by a spout. This is the con- 
struction adopted when the machine is attached to the tlirash* 
ing machine. Sometimes the bottom PR is made moveable, 
so that a shaking motion may be given to it for the better 
causing of dust and sand to fall through. The machine when 
not attached to tlie thrashing appai*atus is ipade so light as to 
lieTcadilj^ moved from on^ part of the barn to the other. 


V. JM1»LEMEXTS FOR PREPARING FOOD FOR LIVE-STOCK. 

In many cases, it is benefii^al to prepare the food to be used 
by the animals of the farm in various ways. The first to be 
mentioned of the class of implements employed for this pur- 
j)Ose, is that for cutting the roots of turnips and other plants 
into pieces, that they may be the more readily eaten by sheep 
and oxen. 


1 . ^VuRTCIP-ShlCER. 

I'arious machines have been constructed for this purpose. 
The most common and simple is that formed by means of 
knives placed ui>on a fly-wheel,* and made, by each revolution 
to cut slices from the turnip or other roots. The parts* to be 
cut are placed in a box opdh at the top and one of the sides. 
A large wltecl, covered with boards, is set upon a fraijie-work, 
in such a manner as tfj cover the* open side of the* box or hop- 
per, so that, when the roots^are put "into it, they press upon 
the side of tb^ wheel. In the wheel ar« placed two knives, 
at equal distan les fpm each other, and extending nearly from 
the centre to t|e circumference. At every revolution of the 
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wheel, each of tliese knives makes a stroke upon the roots, 
which are pressing upon the wheel at the open sidc,of the liop- 
per, and cuts off a slice. An Rporture is made through the 
enTme wheel,* cmresponding with, and of the length of, each 
knife, so thatj mien the Slice is cut off, it passes through this 
aperture, and falls down on the other side of the wheel. The 
wheel is driven by a handle, and roots being constantly filled 
into tl;e hopper, the process of slicing is carried on. 

In the following figure, AB represents the hopper in which 
the roots to be cut are placed : CD represents the large wheel 
formed of boards,, and which covers the open side of the hop- 
per : E and G are the cutting-knives, extending nearly from' 
the centre to the circumference of the wheel. The sipi rtures 
corresponding with these knives, extend quite through the 
wheel. At every stroke of the knife the slice cut off passes 
through the aperture, and falls dowm on the other side. One 
person drives the wheel by a handle, and another fills the roots 
into the box. A basket or other vessel may be pla(*etl for re- 
ceiving the slices as they fall. 





This maciiino is exceedingly well adapted for cutting the 
F^x)ts of turnips and mangel-wurzel for oxeh. But when 
sheep, and especially young .sheep, are to be fed in spring, and 
when tlicir teeth ar<?loojje, it is of^l^en better to* cut the bulbs 
not only into slices, but to divide them intd^ Smaller pieces 
still, that they may be the more readily takeij^ up by the an'i- 
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iiials. The machine described may be easily made to cut the 
roots in thi§ manner. A series of sharp projections are to be 
placed "upon the wheet, just b^re the apertures, so that the 
root may be out by these before it is acted upoii by the cllt- 
ting-knife?^ By this means the roots are cut not only into 
slices, but into pieces proportioned to the distance at which 
these sharp projections are placed from «ne another. 

Other machines may be used for performing the same ope- 
ration. The following figures, 48, 49, and 50, represent a 
machine of this kind. Upon a squiire fi*ame, there is placed 
a hopper. A, figure 49, in which the roo^s* j;o be acted upon 
ar^ put. , Forming a move,|Lble bottom to this hopper, is a se- 
ries of iron bars, or grating, to which an alternate ^motion is 
given by means of a crank C, formed on the shaft of the 
Hy- wheel E. Fig. 49 shows a front view of the grated bot- 
tom, at the top of which is a rail a, placed at a little distance 
from it. This rail is sharpened so as to form a knife. Fig. 50 
shows a section of the grated bottom with the knife a, and a 
series of studs d, between the horizontal knife and the grating. 
These studs are shaiiJcned so as to form a set of knives placed 
vertically. Thus there are two sets of knives, the first a, 
which makes a nearly liorizontal stroke, and the second rf, 
which makes strokes at right angles to the last. The roots on 


Fif?. •I‘< Fig. W. ^ Fij;. 40. 
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being cut fall through the bars upon the spout D, Fig. 
48, and so are collected. 

A very easy mode of cutting turnips into pieces few 
cattle is by an instrument (Fig. 61) with four blades at 
right angles to one another. The turnip or otheAoot 
is struck as it lies upon the ground, or in the feeding- 
trough, and thus at one stroke is divided into four 
partsL 


Fig. 51. 

m 


2 . CttAFF-CVTTEri. 

The chaff-cutter is a machine employed for cutting hay and 
straw info pieces of a given length. By this process, it is found 
that the dried stems of plants can be more easily consumed by 
cattle, and, therefore, afford more nutriment. 

In this class of machines, the hay, straw, or other substances 
to be cut, are placed in a narrow oblong trough. They are 
then pressed forward to two revolving cylinders, which, while 
they hold them with firmness, gradually carry them through. 
They are then acted upon by one or more knives, some- 
times placed upon a. fly-wheel or ftir axle, and sometimes on 
another wheel, to which motion is conveyed from tlic fly- 
wheel. At each stroke of these* knives, a portion of the 
straa?^ or other substance is cut off of the length required, as 
from half an inch to an inch. The desiderata in the construe- 
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tions of these machines, are, — causing the knives to make the 
stroke in the most efficient manner, which is done by placing 
theninn an oblique ^position, causing the straw or hay to be 
brought forward, to be acted upon by the kniveS with regtfla- 
rity, and So adapting this to the several strokes of the knives, 
as to vary the length of the cut according to the degree of fine- 
ness to which it is wished to reduce tlie stems. 

The foregoing figure represents a machine formed with a re- 
gard to these principles. Upon the axle of the fly-wheel A 
are fixed the knives CC, and B is the trough in which are 
placed the straw and other substances to be* acted upon. These 
*ai^ bropght gradually foyward by two smooth cylinders, to 
which motion is given by the wheel A. As the stems come 
out of the box in proportion as they are brought forward by 
the cylinders, they are acted upon by the knives, and cut into 
pieces of the length required. The manner in which the stems 
are brought forward in the precise degree necessary, so as that 
they may be cut of a given length, could not*be explained with- 
out sections of the different parts of the machine ; but the figure 
will give an idea of its general form and mode of operation. 

3 . MjchiSE FOR Bruising C^rais, 

A machine is used occasionally for bniising seeds, 'as of 
pease, beans, or oats, intended for the fc^d of animals, and thus 
rendering the mastication more perfect. There are different 
forms of these machines. They •are sometimes driven by the 
hand, though this is better doile by a power attached to tlie 
thrashing-machine, or, where this is not convenient, by a iSingle- 
horse power. Perhaps tlirf best construction of this class of 
machines is that of two plane rollers of large diameter, kept in 
rapid motion, the coru to be bCuised being supplied from q, 
hopi)er, so as to pass betweep them.^ * 

* Tbe machines driven by^the hand are convenient, ak being 
portable ; but the \abour of driving them is considerable, and 
all tbe purpos^ of such machines may be served by having the 
seeds coarsely ground in any common corn-mill. 



13)2 APl’ARATl'S FOR BOILING OR STFiAMlNG FOOO. 

4. Apparatus for Boiusa or SrsAMtso Fo>)ju 

** « 

In numerous cases it is found to add t6 the nutritive proper- 
ties of roots and grain td boil them before they arc given to 
animals. The most economical method of preparation is by 
heating the water by means of stejim, conveyed from the 
boiler »to the .vessel containing the roots or grain. 

Any kind of wooden box or bjirrel wdll answer for this piu*- 
pose, so formed as to admit of being readily filled and emptied. 
The steam is to be conveyed in a pipe to the lower part of the 
vessel, which ought to have a sliding board at the bottom 'co 
allow the .contents to be discharged when ready. The vessel 
may be filled with water, though this is not necessary in the 
ease of succulent roots as the potiito, because the steam is 
quickly condensed, flut when corn is to be boiled, it should 
be covered with water that the steam may be condensed. 

The follouHlng figure represents a steaming api)aratus of a 
sufficiently good construction. 





A is a barrel or other vessel for coptai|hi]v water and 
supplying it to the boiler C. D is a safijtj| valve. At the 
upper part of the boder are placed two y.bcs, witli’ stop- 
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cocks. One of these tubes terminates near the bottom of the 
boiler. Upon the .jtop-cock being turned, water should al- 
ways* issue from this tube. When, therefore, steam issues from 
it, and not water, this indicates that the water is too much boil- 
ed away, and consequently that there is a deficiency of water 
in the boiler. The other tube terminates within the boiler 
near the top. Upon the * stop-cock being turned, therefore, 
steam ought always to issue forth. But should^water in place 
of steam come out, then it will appear that the boiler is too 
full of water. In this manner the attendant, by turning cither 
stop-cock, ascertains whether there is a deficiency or excess of 
water in the boiler. The? quantity of water could indeed be 
regulated by nicer means ; but that described wiU be found 
sufficient in practice. F is the furnace, and E is a pipe with a 
stop-cock communicating ^^■ith the boiler. When it is wished 
to obtain hot-water, it is obtained by this pii>e. A pipe G com- 
municates with the barrels JI, I, K, and c^jnveys the steam to 
them ; and in these is placed the food to be steamed. By means 
of* the stojj-eocks /, /, /, the commuuieation can be cut ott* with 
any of the barrels, so that the steam, may be admitted to 
one barrel or two barr^ds, or three, as may be wished. The 
barrels in tlie figure are three, but the riumber iiiy.y be ex- 
tended. Eacli barrel lias a moveable lid, which U kop^ down 
by screws, and a sliding board beloiv, by wliicli the food, when 
ready, is withdrawn. The barrels are' raised on a trmne. so 
that a wheelbarrow or vat may be placed below, and the food 
at once eijipticd into it. ^ 

By means of an apparatus of this kind, roots and otlit;r parts 
of plants may be steamed ij a convenient and economical man- 
lier. 


VI. Wll?£Kn-CAl>RlA(JES.. 

The ciuTiaj.fcs employed by the fanner ai'c moved either by 
liand-jabour, in the case of barrows of different kinds, or b\ 
the Vvoi’king c* tie of the farm. 



m 




Tht Ciurmi^vs of the htter rh^s An* riflnr <’ar(> „i, 
i)V wnfp^oii^ on four. Thm* of eithvr kind liau? tlu ir 
advantages, and in certain kuids of work each luav v\v«] th.* 
otlier. 

When the object is tho^conveyiilfe of heavy and bulky sub^ 
stances, as hay and com, the wa^on has this advant^, that 
a gi'eater number of animals c«i be employed to move one 
load. • 

\o however, fur the purposes of the farm, ou^ditto 

require a iri’eater force of drauj^ht than two horses ; and in 
order that the hoi*s<*s may exert their force in the most advan- 
tageous manner, they should be yckq^l abreast, and not/»Fi(* bf- ' 
fore the otjier. ueeordingfo the eumuion practice. I’hey >bojild 
be so attached, too, as tlmt each, pulling upon the collar of the 
other, should vxci*t an equal force in drawiiig. In onicr that 
the tvaggou may turn with taciJity, tiu' fbrt»-\vl)(*ek an* gene- 
rally made consiil<*rahJy smaller Jhan the hind-wJieels, as wt* 
see in coaches and chariots, so that they may turn below the 
bottom of the carriage. Jiy this diniiniition of the size, how- 
ever, the force required to draw tJie ivaggon is increased, both 
by the comparatively greater fricti<in on the axle of the smaller 
wheel, ^dby the greater difticiilty of fulling it over obstacles. 

F or these reasons, the fore-wheels should either be kcfpt as 
large as is consistent witli the facility of turning, or placed a ^ 
little th front of the <)ody of the carriage, so that a smaller 
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jiroportioii ol* the ahull prosa upon them. The precede 

iiig figiirc of ;i waggon, described hy Sir Alexander Gordon^ 
sliows t^lstsuter prinAjAe of eonstruetion.*^ 

Although Qie waggon, under certain given circumstancds, ' 
possesses advantages of its own, it is «yet inferior to the single- 
horse cart for the more common purposes of the*farm. 

In the single-hotse cart, the horse partly bears the load and 
partly drags it. In this manner, it is believed that it can be 
shown that the horse can move a greater weight; at least for 
moderate distances, than when he exerts his force solely in pull- 
ing. The single-lioi‘.sc cart, therefore, in this excels the wag- 
gon, that, for inod<?rate distance.s, a greater comparative weight 
can be drawn hy an ctiual exertion of animal force. And it 
possesses thi.s further a<lvantage over the waggon, •that it is 
more readily turned, backed, and otherwise manage<l, .so that 
a considcrahle .saving of time is effected by employing it in 
of the common ojx^rations of the farm. 

The objections to the use of the cart for tlA* earnageof loads 
exist \N lien the roads are veiw bad, and the carriages very dis- 
tant : in cither ease the horse is distressed by the pressure of the 
load, and his own confined position in the' shafts. But, where 
the roads are good, tlii.s objection does not aj^ply : and expe- 
rience shows that a greater weight can bo drami for ah equal 
distance by the same number of horses in carts tlian in wag- 
gons of the common construction. 

But two hors(.‘s may be employed to draw the cart, one being 
yoked before the other. In this («se, how^ever, a considerable 
loss of powf^r results. frojn the nftinner in wjiich the fore-horse 
is necessarily attached to the carriage : for, hy ceasing to exert 
his force even for the shortest time, he throws the w'hdle bur- 

• Tlie wagpon iiiiiv be also iiscfl witli a single liorse. Sir Charles Men* 
teith, a gentlemanMistingu^hed for bis* mechanical knowledge, has loug^ 
ornployiMl the single* iiorse waggon, and prefcrs*if to every other carriage for 
tlM^ puijiosesbf ordinaiy draught, lie has adopti^c^the gi*eat iiiiprc*^enicnt 
of a drag, formed hy making a bar tf wood heair against the periphery of the 
wheels, hy moans o Ismws working through the back l»ar of the waggon. In 
this way, the drivonlias the w'aggon under his control in deset'nts, much 
more effectually thi)^ by moans of the chain etmimonly used. 
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den upon the shaft-hoi^e ; and when, after a temporary relaxa- 
tion of draught, he makes an exertion, it is efteeted by means 
of a start or jerk, which distresses himseif as well as the* shaft- 
horse; and aS he frequently pulls in a line of direction some- 
what different from that* of the shaft-horse, a part of the force 
exerted is lost, and becomes a pressure upon the back of the 
latter. Hence, although the fore-horse frefjuently throws the 
whole labour of draught upon the horse behind, yet, by exert- 
ing his force solely in pulling, without bearing any }>ortion of 
the w^eight, and b}"the starts and jerks to which he is subject, 
he is almost alway/i found to be more distressed on a journey, 
or by any continued work, than the horse on which th.c burden 
falls more constantly and equally. 

The following figure represents the single-horse cart ; but 
the same form of construction is adopted w hen two horses are 
employed. This is termed the close-eart, in contradistinction 
to the other, to be afterwards described, employed in tlie car- 
riage of hay, corn* in the straw, and other buUiy articles, and 
usually termed the corn-cart. 



The body of the close-cart may be fixed to the shafts, or so 
formed as fo be raised independently of them, \vhen it is termed 
,a turn-up ckrt. It is made ^n this imxnner ih order that^the 
body may be raised so to discharge the load from behind. 
The Uody turns upon the axle, ^nd is kept attached the 
shafts by a hook at A. The hook being the body 

of the carriage may be lifted up, the horse t-unainin^ in the 
shafts, i When this method of construction isfnot adopted, but 
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when the body is fixed permanently to the shafts, it is neces- 
sai-y, M^hen loads are to be discharged behind, that the horse 
be dii^nga^^ed from Ihe shafts and the whole lifted up. This 
appesirs to b§ very aykward, and yet in practice it is found* tfT 
be attended with no inconveniencei The carter, by taking 
hold of the end of a shaft, has a more powerful fever to elevate 
the cart than in tlie ease of the turn-up cart, while the cact 
itself is made more light and compact : and with respect to 
unloosening the hoi-se in the shafts, this is done* in a time al- 
most as short as in elevating the turn-up cart. 

In every cart the hinder board is madfe^to be detached for 
"t^p purjiose of discharging the load, or placing it more easily 
in the carriage. Two boards BB, removeable at pleasure, are 
placed one upon the edge of each side of the cart, for the pur- 
pose of better supporting the load w'hen bulky. They are fixed 
by long handles at C, C passing tlirough iron staples on the 
outside of th(j cart. 

In using the singie-horse'cart in journeys, oncf man drives 
two carts. The horse of the last eait is fastened by a rope 
from his bridle to the cart before ; and he soon learns to fol- 
low steadily and quietly in the same tracfk. 

The other form of the cart is that represented in Fig. 56. 
This species of cart is sparred at the sides, and is formed in this 
manner for the purpose of carrying loads of corn in thel^traw, 
hay, and similar bulky commodities. Jt is generally nuide of 
such dimensions as to be drawn by two horses, one yoked be- 
fore the other. The reason of this is, that from the nature of 
the load, One man can jirive only one cart„so that if one man, 
by the practice of the farm, luus two horses, an additioniil per- 
son vrWl be requhed for driving the second cart. For this rea- 
son it is generally thought better tliat two horses sliould he 
used, though t9 a disadvantage as to the power of draught. , 

Where this practice prevails, it is\iot necessary that there 
he a separate .axle and wheels for the Qsjft. It is oifiy used 
occasionally^ a^d wdicn this occurs if is placed upon the axle 
and wlieels of Ihe close-eart. Thus, the simple arrangement 
is, wh8n hay a^d the like are to be driven, the close body is 
removed, and the spaiTod one placedViKm the same wdioels. 
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It i«? very convenient to have a sparred frame to be attached 
to the close-cart. By this means> when oecasiou requires, it 
may be employed for the same purposes as the hirger sjuirred 
or corn-ciu*t. 



It Is often convenient and necessary upon a farm to have a 
carriage for the conveyance of water. This may consist of a 
large barrel, placed upon the frame of a common cart. In or- 
der that the barrel may not be too high, the axle may be bent 
as shown in the hgmre. * 


FiK- 5S- 
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The manner in which tlie animals of draught are attached 
to these carriages is very simple. 

Oil the b^k of the %haft-horse, Fig. 59, is placed the cart- 
saddle ; whicfi is formed with a raised groove A, over which 
chain to be attached to the shafts passes. This chain is fixed 
on eacii side to a hook moveable along an iron stkple B, fixed 
upon the shafts. To the same staple are fixed two other hooks. 
To one of these is attached a chain C, which is fixed to the col- 
lar of the animal, and by means of which he exth-ts his force 
in pulling : to the other hook is fixed the breech-chain D, at- 



tached to the leather-belt G, by means ^f which the honse is 
enabled to resist the descent of the load when going downhill, 
and to back the cart.. Thus to the iroh staple there are at- 
tached the'colhu: or draiight-eHain, the back-chain, and the 
breech-chain. A band then passes beneath the horse* irom 
shaft to shaft, which prevents the shafts from being raised up 
by the wci^it. The bridle of the .horse is a single snafHe, to 
tlie rings of whibh, on each side, kre fixed the reins by which ^ 
the driver j^des him. Thege reing pass through rings upon 
tfie collar. When the horse^ is to be unyoked, the bellyliand is 
unloosed, and ffe cellar and breech-cfiains unhooked. 

When another horse is used, he is yoked by chains fixed 
near tlie ends oP the shafts ; and. to keep the chains asunder. 
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a bar or stretcher is fixed between them. The trace-horse has 
no cart-saddle, having no weight to bear upon his back, and 
he has no breeching, since he has no jiower of backing or re- 
sisting the descent of the draught. A band, And sometimes 
two, pass over his back to support the chains. A band also 
passes beneath his belly to keep the harness in its place. The 
chains are attached to the collar. The bridle, as in the case 
of the shaft-horse, is* a snafiie, to the rings of which are attach- 
ed tlie reini^. 


vn. UTENSILS OP THE DAIRY. 

The utensils required for the dairy consist of vessels for 
contaiuihg milk, of churns, of cheese-presses, &c. These form 
a class which will be most conveniently treated of when de- 
scribing the works of the dairy. 

VIII, I^fl»LEMEXTS OF MANUAL LAHOUR, &C. 

These form a numerous class ; but it will be here necessary 
to refer to only a part of them. The remainder wall be more 
conveniently described when reference is made to the labours 
in w'hich they ai’e 'employed ; and an enumeration of the wdiole 
which are necessary upon a farm w'iil be given under the head 
Cajutal. 


1 , I Jl\ 

« 

ri- (HI. 



The wheelbarrow is employed for the carri^e of lif'ht loads, 
as of earth, for short distances, lime for bnilc^ng, and Vhe like. 
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2 . HjNDBJnROW. 

^ Fig. 61. 



l^liis species of barrow is, under certain circumstances, sub- 
stituted for the wheelbarrow for short distances. 

:5. SpjiDE, BnOytD^POiyTED SnOf'ELy jiSD NjRROIV^POINTED ISnolEL^ 
Fi|r.fi‘j ’ Fig.ia. Fig. 64, 



The spade here shown is the common spade : the broad- 
pointed shovel is chiefly used for the spreading of lime : the 
narrow-pointed shovel for the throwing out of loose eartlifrom 
ditches, funwvs, and drains, and for vaidous other purposes in 
Conjunction with the spade. 


‘I. Mattock^ PicKAXE,*Ay!D Foot-Pick. 


Fig. 


Fig. 66. . Fig. 67. 



Tlu‘ mattock, bjlg. 65, is used for f^ijcing up stones, break- 
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ing hard ground, and the like : the foot-pick, Vig, 67, m em- 
ployed for similar piiiposes : and the pickaxe, Fif>, 6G, is made 
for cutting substances, as the iibres oV the roots of tre<»s, as 
^*ell as for forcing them up, 

% 

■ 5. Sjk, Axf, Stroos, t\n /Ijv.vtg. 


j'lc hH rw I'u *0, Fijr 71 



Those iniplcmentb differ iii nothing from similar tooK in 
common use. 

G. M4LL, 

Pi«r 72 

The mall is employed for drivinff posts, piles, and the like^ 
into^the ground. 

7 . J'uBrk-pHosQED Forks* 

li« 78 
* 
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The larger fork, Fig. 73, of this class is used for the liftbg 
of dung into carts and ike like ; the small fork. Fig. 74, chiefly 
fur the^spreading of d%ng upon the ground. 


8 . FoKKS, LO\a AND SHORT. 


Fijf. 73. 






The forks of this class differ from the last in the uses to 
» • ^ 

• which they are applied : F'ig. 75 is used for forking straw and 
other substances to a height : Fig. 76 forking the sLieaves 
of corn into carts or waggons : and the smaller fork> Fig. 77, 
is used in jthe stable, arid for numerous purposes. 


9 . Hay- Rake, 


hay-ra‘ve is employed in raking the surface of ground, 
for tlftrpurpose of collecting loose ha^, straw, stalks of corn, &c. 
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10 . Hasb-Uqs. 
ri|r. 7 », 


The haiid-hoe is oniplV>jcd in the cultivation of turnips, po- 
tatoes, and other ])lants. 


/i. SCYTHK, 

F ijr. SO. 



The scythe is used for mowing hay, green forage, corn, and 
the like. 

12. Dusg-Dhag a^d Mvd^Scraper, 

FiK. SI. 



Fig. 82 . 


The dung-drag i^ used chiefty for tha drijgging of* dung from 
carts :*the mud-scraper is used for collecting substances on the 
ground, Us mud, dung, &c. 

13 . HAy^Knife. 

. Wsa, 
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The hay-knife is employed for cutting off portions of hay 
from the compressed mass of the hay-stack. 


14. Ladders^ loeg ai^) short, 

PiK.W. 



^ The ladders of the farm are of different sizes, according to 
the uses^to which they are e,pplied : they may be of the respec- 
tive lengths of 24, 16, and 8 feet. 


15. GRiHDsroH:^^ 



The grir.dstone is best .made Jo be moved by the foot, and 
may have a ti’ough beneath, in which water is to be put tokeep 
the stone moist when workiijg. 


16. Utessjls of V//JE JSt^ble, — CuftBYCoMB, Brush, Mane^ Comb, 
Foot-Picker^ a sd Scissors, 

• Fig. 86. « Fig. 87. 


Fig. 88. 


Vig.g9. 


Figf0O. 
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1 7 . WEiamya M.4CH/yEs, 

* . . * # 

A common balance for weighing wool and simUar substances 
is necessary upon a farm ; and sometimbs other weighing ma- 
chines, and i^tarticularly one for weighing large loads, as hay. 

18. The Utensils of the Barn will be afterwards described. 

19. The Hedger’s Tools will be described when the opera- 
tions in which they are employed are treated of. 

• * 

20. There is a mixed class of implements, consisting of pails, 
&c., which need not be represented. They will be enumerated 
under the head Farming Capital. 

It is often convenient to have upon a farm a truck, with four 
low wheels, for tlje purpose of carrying ploughs, harrows, and 
other implements, along roads. 


Fiff.OI. 
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IV. SJMPLE (JPEUATIONS OF TlLUAGJi. 

I. PLOUGHING. 

lx ploughing it has been seen, a slice of earth is to be cut 
from the left-hand side, and to be turned over to the right- 
hand side. In this ojieration tlio left-hand ^or near-side horse 
walks on the ground not yet ploughed, the yight-hand or off- 
si3e*hors<j walks in tlie furrow last made, and the workman fol- 
lows holding the handles of tlie plough. By means ,of these 
handles he guides the plough, and he directs the animals of 
draught by the voice and the reins. When he is to turn the 
plough at the end of a ridge, or Avhen it encounters an obstacle, 
as a large .stone, he presses d<vvn the Ininclles, so that the heel 
of the plough becoine.s a fulcrum, and the share is raised out 
of the ground. 

In ploughing, the in.strumcnt ought to be held vertical. If 
it is inclined to the left-hand side, the same work is performed 
in appearance, though not in reality ; a portion of the gi’ound 

below^ not being tilled at all, but left thus — 

« 

Fiu. 

• • 

The l)lough is of the^ ‘most j/erfect forn\ when its various 
l)arts are so adjusted that they shall not oppose each other’s 
motion : but it is very diffieiMt to form a ])lough that is per- 
fect in the form and combination of its parts. Even m those 
of the best construction^ there is ftequently foimd to be a ten- 
dency to rise out of the ground, or to tiftn to one side, general- 
ly«the right-hand or open side. The tentlehcy to rise Out of 
the gi-ound cm be corrected by giving an inclination down- 
wards to the point of the share ; and the tendency to turn to 
the ope^or right-hand side can be obviated by turning the 
point of the share slightly to the left-hand side. By these 
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means, however, the labour of draught is increased, and care 
must therefore be taken, that this tempering of the irons, as 
it is frequently called, be not in any case carried further than 
IS necessary to correct the defects of the instrument. All that 
is necessary beyond thii is effected by changing the position 
of the line of draught by means of the bridle on the beam. 

With regard to the depth to be ploughed, this, we shall sec 
in the sequel, depends upon the kind of crop to be cultivated, 
and other circumstances. It has been shown that a furrow- 
slice of ten inches in width requires a depth of seven inches ; 
that is, a depth of about two-thirds of the wddth, in order that 
it may lie at an angle of 45°. Bitf although it is necessary lo 
proceed upon this principle in forming a plough, we cannot re- 
gulate the depth to the width in this manner in practice. It 
is not necessary that the dej)th should be to the width in the 
proportion of two to three, or that the sod should lie j)recisely 
at the angle of 45°. In the fiej^d all that can be arrived at is 
a kind of approximation to the true proportions, ^\'hen the 
sods are considerably too wide in proportion to their dci)th, 
the ploughman will lx* admonished of this by their lying too 
flat, and too slightly overlapping cuie another. AN'hcn their 
depth ^is consideriddy too great in proportion to their u idth, 
they will stand too upright, and he i\\)t to fall hack again into 
the furrow. 

Tlie medium <lepfh of good ploughing may he lield to be 
seven incihi^s. AVhon circumstances, as tlie kind of eroj) and 
the nature of the soil, do nc»t require? dce[> ploughing, the depth 
may be less : but* it n ill be considentbly more in those eases, 
to be fifterwards adverted to, where deo[> plougliing is from 
any cause expedient. 

In tJie moist climate of^this country, and indeed in most 
others of Europe, it is^ common to fortn the ground into what 
are termed ridges, so as ^o admk, of the water whiqh falls upon 
the surface finding^ a rqady egreris. And evefi in lands so dry 
that little injury will result from stagnating water, such ridges 
are generally formed on account of theii- convenieiyie in the 
different works of tilla^je. 



PLOUGHING. 14y 

The first operation in the forming of ridges is striking the 
fwrrows. 

Let ij: be supposed fliat the field has been laid level by pre- 
vious ploughings, and .that the mai’ks of former Hdges beirfg' 
obliterated, the lines of the new ones Are to be laid out. The 
usual bre.adth of ridges is from 15 to 18 feet, and sometimes 
more. We may assume in the following descriptions 15 feet* 
to be the width of the ridges. 

Let a steady ploughman be furnished with three or more 
polos of wood, shod with iron, 8 or 9 teet in length, and divided 
into feet and half feet. The first ojieration.is to mark off at 
tvvo. sides of the field what is termed a head-land. This is 
merely a ridge formed parallel to the side of the field on which 
the horses ai'e to turn, to afford sufficient space for which, 
these ridges may be 18 feet wide. The lines of them are 
marked otf before the other ridges, in order that the })loiigh- 
man may know, on arriving ^at the end of the ridge, when 
to turn his horses. After the rest of the field is ploughed, 
the head-lands themselves are ploughed, and formed into 
ridges. 

Ill the following diagram, rejiresenting a field, let EF, GH, 
represent the lines of the head-lands, drawn parallel to All and 
CD, the sides or boundaries of the field, and at the distance 
^•om each of these' sides df 18 feed. These lines the plough- 
man marks out, by running a straight fu:ii*ow with his plough 
parallel to tlie two sides. 

Let him now, hogiuniiig at the i^ide of the field AD, paral- 
lel to which ^t is intended to rnirthe ridges^ measure off with 
his j»olc feet. At the point a let him plaee oiR\ot his 

poles. This is the point at whieh he is to enter his plough. 
IJiit, leaving his horses in the mean time, let him vealk on 
to a convenient ’distanne, as to 1, and there, in like manner 
measuring off 1 6 , 7^ find, Udjiiin sid. up his second pole at 0 , 
anti thpn, at the furtlier einl tof the field, i^n the line of the 
head-land, atr^, let him place his third pole. He has now three 
poles placed in a Uikl* ; but if, from the length ol* tlu* field or in- 
equalities of the surface, more than th^ee poles are necessary, 
more must be used| as there must be .so jnany poles in sight as 
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that the plougliuian may be enablc‘(I to iliivet his ploiigli by 
moans of them in a straight line. Ho now I’otiirns to his plough 
and enters it at the first pole at a, keej>ifig tht‘ other twp jioles 
a line, so that he maybe enabled to ])Jongh directly towards 
them. Having entered* his plough at a he stops his horses, 
and measures' olF 15 feet to rf, where ho plants the pole. Ho 
then returns to his plough, uhich is standing at and drives 
his horses, keeping the two polos before him as a guide, to the 
second pole*^. Having done this, and leaving his plough 
standing at he measures off from h to o, 15 feet, and there 
ho plants his pole.* He then returns to his plough, and pro- 
ceeds forward, making his furrow in a straight line tothe-hi^t 
pole r, where, in like manner, ho stops his horses, and mea- 
suring off 15 feet, he plants his pole at / 

In this manner he has placed his poles in a straight line, at 
tlie distance of 15 feet from their last position, and j>arallel, as 
before, to the line of fence. He now turns his horses sharp 
about, and return^ by the furrow which he has just drawn cba. 
By this second ploughing he throws the earth out in an op- 
posite direction, so that he has formerl a completely ojxmj fur- 
row. In returning,' he takes care to correct any inerpiality or 
crookedness that may have taken place through the nnstendy 
motion of the horses in his first track. 

The poles being now placed in line, (/ff, he brings liif^- 
plongh to </, enters.it and stops it there. He measures oft’ 15 
feet with his pole from ^to^, and fixes his pole at/y ; and then 
he proceeds with his plouglfto e and^ repeating the same optj- 
ratiou with his pole as before, and roturniiig l»y the; trtiek of 
his las^made furrow from /to d. In this manner lie proceeds 
throughout the wlaile fi<‘ld forming [larallel ojien furrows, at 
the distance from one another of 15 fetJt. These furrows are 
to form the contres of the future ridgts. 

The field is now prepared foj* being ploughed into ridges, 
and {he manner of doing so is this : — • 

The ploughnlan beginning at the left-hand fefde of the open 
furrow; ploughs his first furrow-slice towards it. He then, re- 
turning by the ojiposijie side, performs tbe same operation, 
causing the two first furrow-slicc‘s to rest ypon one another. 
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Thus, in forming liLs first ridge, he begins at the side of a, 
and, ploughing in thp direction from a to he turns his first 
furrotv’-slico, into the open furrow a c. When be arrives a^-'C, 
he turns liis “plough fight about, and, returning from r to a, ho 
lays his second furrow-slice upon the first one, as at C, Fig. 94. 

In this manner he continues always turning to the right- 
hand side, and laying his fuwow-sliccs towards the centre of 
the ridge, until he has reached the boundary of the ridge EH, 
on the one side, and the line os half-way between ca and df 
on the other. He has thus formed a ridge, of which ca is the 
crown or centre, and HE and os the termination. By pro- 
C(^eding in this manner tlu*oughout the field, the whole is form- 
ed into ridges, of which the first marked furi’ows are the centres. 



It has been said that the •ploughman continues turning his 
horses to the right, and that thus, after having proceeded from 
a to c, lie returns fronj c to a, ctnd so on, always ploughing 
round ac as a central line. When, hcAvever, ho has proceeded 
fsoni a to t, ht‘^ may tiu*ii his^horscs left abwiit, and return iVom 
/ to (f^ and so.on, always laying his furi’ow-slices towards ac 
and fd respectively. In this manner -he will have ploughed 
the half*of two adjoining ridges, and terminated at the space os 
lialf-wnv hetw«M>n t.lipin. This iTinthod of plouglliug, it will 
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appear, has the same effect as turning the liorses right about, 
and is the most frequent and convenient ^n practice, 

Jn the following figure, in which CC, CC, CC, are the c^tres 
of the ridgcSi the manner yi which the successive furrow-slices 
have been laid* upon one another is shown. 

By this laying of tlie earth towards the centres, the ridges 
acquire a certain curvature. By ploiighiiig the earth away 
from the intervals AJ3, DE, FG, HI, the ground is hoUowed 
at these parts, which now form the furrows. It is by 
these open fuirows that the water which falls u]>on the surface 
finds a passage. * 

Fig. 04. 



A certain, though not a great degree 4>f curvature, is giv(*n 
to the ridge by this ploughjng. It is frequently, however, 
necessmy to give it a yet greater degi*ee of curvatijre and ele- 
vation. This is done by ploughing tlie whole ridge a. second 
time, arid in a similar manner. , 

The plough is first driven along the centre of the, ridge from 
C to C forming an open furr^iw. Successive fjirrow-slices are 
then laid towards this ftirrow, in the same manner as in the 
previous ploughing.. This is donV with the successive furrow- 
slices, until the plough reaches the^open furrows AB, DE, FG, 
HI. In this manner tJie whole ridge is ploughed, and an in- 
creased elevation and curvature given to it. " This opepation is 
ternuul gathering. 
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lu performing the operation of gathering, it is important 
that the r’^dge be formed with a uniform curvature, so that it 
shall not ha\e what is technically termed a shoulder, or hollow 
part on each side the crown. It is to prevent this defect 
that the open tracli is made along the crown bpfore the first 
two slices are laid together ; by w'hich means the ploughman is 
better enabled to lay them ii]»on each other in such a maimer 
tliat they shall not overlap and form a protubpraiice at the 
crown of tlie ridge. A transverse section of the ridges, when 
gathered, will appear thus : 

, Fif?. 95. 



A ridge, however, being already formed, it may be wished 
to plough it again, and yet to preserve it at the same curva- 
ture and elevation. In thisjcase, the plouf^h is to enter at the 
open furrow, and to lay the successive furrow-slices towards it, 
until the two adjoining ridges are ploughed. By this means 
all the slices of the same ridge lie in the same direction, and 
tlm curvature aud eh'vation of the whole remain as before. 
1’his 0 ])erati<ni is tcTined castia//^ iind tlie njianner. in wljieli the 
fiirrow'-slici\s rest upon each other will appear in the following 
, figure. 

1 - 



In the ojieratioii of chsting, two method’s may be pmsiied. 
The two fir.st furrow-slieos, as those at E and I, mayJie laid 
resting upon each other, as in the figure above, in^w^hich case 
the two ridges will be formed as ^t w ere into one large ridge ; 
or else tlie open furrow.^ at E aud 1 iinjj^'be presented by keep- 
ing the twp first furroAV-slices at a little disbmee fronj each 
otheivand iiresbrving tlie space between tliem, thus : 


FiK.»7. 
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When land is ploughed in this manner, the ground is taken 
from one side of* caeh two adjoining ridges at G, aqd laid to- 
wards the other, E and I, that is, it is gathered towards one 
si3e, and gathered from the other. In thiiS manned the ground 
at the open furrows 6, from wliich we gather, becomes more 
bare of earth than the open furrow E and I, towards which we 
gather. This is an imperfection unavoidable in casting a ridge. 
When, therefore, we wish to cast a ridge twice in succession, 
we reverse the former mode of ploughing ; we gather towards 
the open furrow G, and from the oi)en furrows E and I, and 
thus the ridge is restored to its former state. 

Another method of ploughing is deaving. In ’thio caSe, 
the plougli commences at the open furrow, lavs the first slice 
towards it, and then returning by the other side of the open 
furrow, lays the second slice upon the first, as in the follow- 
ing figure. AVhen it has reached the centre, it stops, and 
begins with another pair of ridgf?s, and ploughs the half of 
each pair together in the sami' manner. In this way the open 
furrows of the ridges become the centres, and the former cen- 
tres become the open furrows. The operation of cleaving is 
of constant occurrence in the snmmer-fallow and other clean- 
ing processes of tillage. When we wish to level a ridgi* we 
cleave it. 

c r 


15 e K ( G c: 1 

There are tw() variations Ao be noted in the •practice of 
cleaving. Either the two first slices are laid close together, 
in wliicii case the open furrows <}f the former ridges become 
the centres,, and the fornnT centres the opiMi fiiriviws, in the 
manner shown in the last figr^ire ; or a certain fdistance is kept 
between the two first slites, and so the open furrow is preserved. 
In thig case, each rijilge is sjilit into two ridges^ anri the num- 
ber of ojicn furrows is doubled, tlius : , , * 

y\K 
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The next method of jdoiighiiig is cross-ploughmg. This, 
as tlio name denotes, is ploughing in a dii’cction crossing that 
of tlie/ormor ridges And furrows. 

In cross-ploughing the workmen place themselves at equal 
distances from one another, jis thirty or forty yards, at the side 
of the field at which they are to begin to plough. Each then 
runs a straight furrow across the field, as from A to D, from^ 
B to IJ, from C to F. Each then returns as from D to A, 
from E to B, from F to C, laying always the successive furrow- 
slices towards the right-hand, until each man arrives at the ter- 
mination of his allotted space xx^ xx, xx^ xx% Inhere has been 
tjTtfs fojyned by each workixian one great ridge, but so extended 
that it may lie SJiid to be without curvature. The ploughmen, 
we j>erc.eivo, turn from left to right m'ound the first furrows 
Al), BE, C’F. But they may also turn from right to left. 
Thus, in going from B to E, the ploughman lays his first fur- 
r(»vv-s1ico to the right haud .^ When he arrives at E, he may 
turn his hoi’ses left about, and proceed to D, and returning 
from I) to A, lay his first furrow-slice to the right hand to- 
wards DA. Turning left about then at A, he proceeds in the 
direction BE, and so on, always turning left about until he has 

FiK. aw. 
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arrived at tl\e middle space o, when the whole space between 
AD and BE will have been ploughed. 

Sometimes, for convenience and the siiving of distance, he 
imiy plough ill the first place round the» central line BE, by 
turning from left to right, and then plough the remainder of 
the interval by turning from right to left. 

Tliese are matters of detail somewhat difficult perhaps to be 
described clearly, but so simple in themselves that they need 
only be seen in the field to be thoroughly understood. 

The first operation, we have seen, is striking the furrows 
previous to forming the ridges. Tliis is done by laying ofi’, by 
means of furro^vs, first the linesTif thp head-lands, and then tile 
parallel lines corresponding to the future centres of the ridges 
to be formed. 

The next operation is forming the ridges. This is done by 
beginning at the centre, and ploughing towards it till each 
ridge is formed. ^ 

When ridges are formed, tlu^y may be subsequently ploughed 
in different waj^s. 

Firsts They may be gathered ; in whicli case, beginning at 
the crown, the ridge is ploughed, and an increased elevation 
given tq it. , 

Secondhj, They may be east ; in whiijli ease two ridges are 
jdougiied together, and either formeiJ into one large ridge, or, « 
by keeping the open ftirrows elear, retained in two ridges. 

Thirdly, Tliey may be cloven ; in which case, beginning at 
the open furrows, the half of ^each adjoining ridge is laid to- 
gether. The first two furrow^-slices may either bo laid close to- 
gether, qr th(j open furrow may be kept clear between them. 
In the first case, each ridge will have been so cloven ^as that the 
open furVow shall have becon^ie the crown, and the crown the 
open furrow'. In the second case, each ridge will have been 
cloven into two, and the <iumbe» of ridges and opqii furrows 
doubled. 

In the original laying out of ridges, the lines ‘liave been de- 
scribed as running straight through the field ; but it^ is fre- 
quently expedient, on aqfOiint of the inequalities of the surface 
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or other cause, to change the direction of the ridges at some 
part of the field, so as to facilitate the discharge of water. 

The’applic^ition to this case of the principle striking the 
furrows is caSy. Thfe ploughman makes a furrow where the 
change of direction is to take place, straight or curved, as cir- 
cumstances may require. The one sot of ridges terminate at 
this part, and the other are laid otf from it in the new direction • 
to be given. The ploughman, by means of his poles, as be- 
fore, strikes his first set of furrows, terminating them at the 
fiuTow where the change of direction is to take place. From 
this furrow he strikes his second set of furrows in the direction 
ii?*Vhidi they are to run.* Tlie part where the opposite sets 
of furrows meet may be made an open furrow, or a iraised-up 
ridge or headland, Jis circumstances may require. 

The direction of ridges must generally be regulated by the 
sloping of the fields, and the lying of ditches and fences, so that 
th(‘v may promote the main p’lrpose for which they are formed, 
tlie carrying off of surface water. But, other circumstances 
being alike, they should be made to lie as much as possible 
north and south, and as rarely as ])ossibl(j east and west ; for, 
in the latter case, when the ridges are much elevated, the 
north side luis a somewhat less favourable exposure than the 
south side. 

Sometimes ridges are altogether dispensed with, either when 
tlie land is very (by, or when it is wdshed to keep it in grjiss 
and give it the aspect of a park or lawn, lii this case, the 
})louglis mav either follow one ^^.nothe^ round the entire field, 
and terminate at the ceiitre, or they may plough in large, divi- 
sions, as in the case of cross-ploughing. * 

In ploughing very steeji land, it is freciucntly livd in ridges 
diagonally across tlie slope, for the purpose of rendering the 
labour more easy, and 6f lessening th(' danger of torrents car- 
rjdng away the surface. , 

The precaution to be observed in this case, is to make the 
ridges slope upwards from the right hand, as from A to B in 
the following figure, and not to the left band, as from C to D. 
For in the first ease, when the laboiuniig cattle are ascending the 
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steep tlie plough is tlirowiug the liirrow-sliee Juwiihill , wIumv- 
as, in the othcT case, when llio cattle uri* ascciulin^^’. iliey arc 
raising the furrow-slice uphill, by which theii* labour is §;reiitly 
increased. 

ri„'. luj. 



HesiJes the open furrows of the ridges, which act as cJianncls 
for carrying oH* the water, it is necessary, w liere there are hol- 
low places ill which water may stagnate, to form oj»en furrows 
or channels. This is done by drawing a furmw' with the i)Ioiigh 
in the direction most convenient for the purpose. A workman 
then follows with ,,a spade oi* shovel, and carefully opens all 
intersections with other furrows, so that there may be a free 
communication between them. 

Sometimes it is necessary that th(‘ furrow' nuidt‘ by th(» plough 
be fiulher deejiened by the spade, so as to form a cbamiel suf- 
ficiently large ; and wherever headlands intercept the run of 
water, channels must be cut tbr(»ugli them to the ditcli or out- 
let, so that none may stagnate upon the ground. Attention 
to these details in practice is essential in all ciises of tillage ; 
and it* manifests a want of all skill and industrious habits in a 
farmer to suffer his lands to be injured by tlM; stagnating up- 
on it of surface AViiter. 

The .quantity of land which a plougli can go <»ver in an or- 
dinary day's work will, when the mstriuucnts are e' jually good, 
chiefly iepend upon the nat'Tc of the soil, airl tlic manner of 
ploughing. 

7^hp common calculati(?n, w here good ploughing io practised, 
is, that a pair of horses will plough an am* wlien in gniss in 
nine hours. In very stiff soils less wall be done ; and in very 
light soils, more. When land is in a loose and pulveriz jd state*, 
from a third to a fourtK part more may be done in the time 
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mentioned. In winter, wlieii six hours are generally r(jgai*ded 
as a day’s work, and at which time the soil is wet, about half 
an acrc^in tlie day iiuA' be considered as ordinary work. .But 
taking the yea» throughout, and soils in all their different states, 
it may be held that an acre in the day can be done by a man 
and a j)air of horses.* 


IL llAUKOWING. 

The next of the simple operations of tillage* to be considered 
is Ttmt of harrowdiuf. One .man or boy drives a pair of horses 
and a i)air of liarrows, though sometimes one person drives 
three horses and three liarrows. The driver walks behind with 
long reins, which enable him to guide and urge forward the 
horses ; and he must be r(‘ady to lift up with his hand or a 
crooked stick, which he holds for the jmrpose, the harrows 
w hen they iu*e impeded by roots, weeds, or other substances, 
liy lifting up the harrow wdien in motion, the weeds collected 
by the teeth fall down. 

The haiTows pass over the ridge either longitudinally or 
across. Xt the end of tlu* ridge they are tm-ned, and gene- 
rally pass again over the same gi’ound. This is called a double 
luirii of the harrow s. AVhen they do not return over the same 
ground, but jiass to aiuUher space, they* are said to give a 
single turn. Sometimes a suigle turn sulhees for particular 
purposes, but nioij^e frequently a double tmn is required. 

Sometimes the harrow s give two or more double turns in the 
same direction, but more generally, after onedimble turn they 
give the next double turn across the direction (d* the previous 
one, and so on lengthwise and across alternately. 

WJieii land is to be piflverizcd and cleaned of root-W’ceds, in 
the manner to be afterwards axplaincd, the operation consists 
of repeated double turns of the harrows in different directions. 

* 111 some of till* very stiff clays of Eiij^luiid, !u», for example, the Lou- 
don Clay-firumtioiij this caleuhitiuii yfiW uot hold, because the farmers may 
Im* often oblijred to employ four horses in a tear’. 
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T\vc rwit-woeds ^oinp drappeil to the surfaets arc colleeted by 
tiic hand and carried off the ^»round or biiriied. ^The plough 
prepares tlie ground for the action of the hiivron, uud the 
plough and the harrow acting by turns« tlio laud is ultimately 
pulverized 4Uid cleaned.* 

Besides the cleaninij of the ^'roniul, a puiiiose in harrowing 
is to cover the seeds of the eultiv:tt('d ]>lant.s. 

The muuhor of Jiarrowin^s to he i^iven for this end de- 
pends upon the stiite of tlie ground and other eircumstaiiees 
When the surface is matted together by tlie roots of plants, «as 
in the case of land ploughed M*hen in grass, repeated double 
turns are required to cover the seeds in a proper manner. -Sut 
when land is already well pulverized, as in the case of summer- ' 
fallow, a smaller degree of labour is required. Sometimes two 
double turns arc given, sometimes one, and in come eases, as 
tliose when the smaller seeds of grasses are sown, a single turn 
will suffice. 

The operation of harrowing is best performed when tlie 
land is dry. Harrowing when tlie land is wet, is as niiieli as 
possible to be avoided, both on account of the less efficiency of 
the oi)eration, and of the injury done to the ground by the 
treading of the working cattle. 

In the ease of covering seeds, however, in unfavourable sea- 
sons, it is often necessary to harrow the ground when in a wet 
state This is one of • Jie accidents which embarrass the farmer, 
and call for the exercise of his jiractical knowledge. In ex- 
treme cases of this kind, the practice lias been sometimes re- 
sorted to of attaching several harro'v^ s to a lieam stretching 
across iheridge, in the manner before represented ( Big. 18), and 
of causing the animals of draught to walk in the open furrows. 

Harfowing is not a very severe labour for the working-cat- 
tle, though more so than from the small weight of the instru- 
ment might be inferred.# It is the starting and irregular mo- 
tion of the harrow*, ancj the sinking of the animal’s feet in the 
soft ground, that form the principal labour in drawing. From 
this latter cause, a light pony or a colt will do more work in 
proportion his strength than a heavier horse. 

G 
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The space of gi'ound that can be passed over by a pair of 
horses in a summer day’s work is generally held to be about 
twelve«acrcs,,so that k pair of harrows udll give a double turn 
to six acres irr a day : hence, as a plough will work one acre in 
a day, the expense of giving a double turn of the harrows is 
erpial to one-sixth part of the expense of giving one ploughing. 


in. ACTiOX OF THF. nRUBBKK. 

Tlje grubber is subsidiary to the plough;*and similar in its 
.iTiode ol* action to the harrow. 

When the purpose is to stir the ground, without turning it 
over, the grubber may supersede the operation of the plough. 
It is more frequently used, however, as a substitute for the 
haiTow in the cleaning of land ; and it excels the harrow in 
this, that, having a heavier fyame, and being fixed on wheels, 
it has not the starting and irregular motion of the harrow, and 
is not subject to be thrown out of the ground Avhon encountered 
by obstacles. 

In using the grubber, the w’orkman wnfks behind, and wdien 
handles are employed, he makes use of theyi to lift the teeth or 
coulters out of the ground in turning at the end of the ridges, 
• or >vhen otherwise necessary. 

Generally the grubber passes once oter the ground to be 
tilled, but it is frequently found expedient to go tw- ice over the 
gi’ound. In this case it is proper to set the teeth at half the 
depth required in the first operation, and hi the second to set 
them at the full depth, and in working the second tinif to cross 
at right angles to the direction of the first operation. 

Thv. gi’u!)hcr, with t\vo horses^ will go over six acres a-day, 
so .that the expense o? one operation^ is equal to mie-sixth of 
that of th^ plough, or equal io a do’able turn of the harrows. 
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IV. ROLLING. 

The roller' is emploj-ed upon the farm cin two distinct opera- 
tions. It is used to assist the harrow in the cleaning of ground, 
or to smooth and consolidate the surface of land in grass or 
crop. 

When employed to clean land in conjunction with the har- 
row, the latter is first used, by which the clods, or indurated 
masses of the soil, are brought to the surface. The roller is 
then brouglit to act upon these indurated masses, which it 
bruises by its weight ; and thus it performs, though in^a diSb-. 
rent manner, the same operation of pulverizing the earth which 
the harrow does. By this mean the harrow is enabled to act 
upon these clods, upon which its teeth could not othcru isc 
make an impression. 

The further use of the roller is, the smoothing and compress- 
ing of the smface of the ground ; and sometimes, in pei*form- 
ing this operation, it serves to cover certain seeds, as will be 
afterwar<ls explained. 

In using the roller when the land is in ridges, it is to be 
driven across the ridges and not longitudinally. 

Sometimes one horse is employed in the operation of rolling, 
but more frequently two. In this case they are generally' 
yoked one in the sh**fts, and one before, thougli they could 
exert a greater force in pulling were they to l)e yoked abreast. 
But this is not of any essential importance, two horses yoked 
in this manner being able to move the' heaviest rollers Avhich 
are employed. 

The quantity of land which a roller with a cylinder of five 
feet can*' go over in a day is about five acres. By extending 
the length of the cylinder, a greater quantity of work will be 
done in appearance though not in reality. 

' I 

V. DKJGINCJ. 

The plough, the harrow, and the roller, ai'e the essential im- 
plements of preparatory »tillage. To those, however, luid the 
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gi'ubbur, may be added the spade ; which, though properly tlie 
instrument of culture^ in the goi'den, may be employed occa- 
sionally in the fields. 

The cases m whicli the spade may, be used in fipld-culture 
are those where, from particular causes, the plough cannot be 
used. 

Such is sometimes the case in the first improvement of very 
steep or rocky ground, where the plough cannot act, or in the 
case of deep i)eat, when it is so soft as not to bear the weight 
of working cattle. 

, Cultivation by the spade, however, though more efficient, 
is gi*ea11y more expensive tluui by the plough. It may be 
sometimes employed with advantage, though rarely on the 
great scale, where the profit depends ii])on economy of labour. 

'I’hc further simple operations of tillage are tliose performed 
by th(‘ sowing and hoeing miX*hines, and by,f»lher implements 
of the fann. The manner of using these will be from time to 
time relerred to ; but it is by practice and observation that the 
full knowledge is to be obtained. The first object of study of 
the learner should be the general form of the machines, and the 
puilicular piu’poses for which they ai’e inteflded. This* know- 
ledge being obtsiined, there is only wanted the (»pportuuvty of 
’seeing them employed in the field to understaiid the manner 
of using them. 
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V. PRfePARATlON OF LAND- FOR CROPS. 

t 

1. FALLOWING. 

The fallowing of land consists of a course of tillage conti- 
nued for a c^’taiii time. When it is continued for an entire 
season, tlie process is termed the Snmmer-falhm'. 

A course of tillage during only a part of the seiu>on isado})t- 
ed in tlic case of f)ropariiig land for such crops as the tur^>, 
the cabbage, the potato, which are thence freqiiently'tormed 
ya//ow-crOjVs. This preparation consists of a seric*s of j>loiigh- 
ings, harrou'ings, and other operations, continued until the 
land is cleaned, and otherwise litted for the crop to be culti- 
vated. 

. The extension the cidture of fallow-croj^s has gi’eatl^ les- 
sened the necessity of the summer-fallow ; for the ground re- 
ceiving a good preparation for this class of crops, and tliey, 
from the wide interv(ils at which tliey are cultivated, admitting 
of an efficient tillage during their growth, the farmer is more 
enabled to dispense with the necessity of devoting an entire 
year ,to the tillage of his land. ^ 

It is chiefly on the stifFer clays that the summer-fallow may 
be held to be an essential branch of form management in this 
country. These are tilled with greater difficulty than the 
lighter soils, and do not always«admit of the cultivation of those 
particular classes of plants, iis tlie turnip, which are suited to 
the lighter soils, and which render upon them an entire sum- 
mer-fallow .unnecessary, A further reason exists ft r the adop- 
tion of the suinmer-tVdlow onithc stifier clays, namely, that the 
most valuable of theirs productions is wheat, for which the 
summer-fallow aflbrds the* best preparation. The aianner of 
performing this process, •therefore, merits the serious attention 
of farmers in this country. 

Whatever be the nature of the soil to be fallowed, the first 
pluiigliing is in all cases to be given in autumn, or before win- 
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ter, so that the soil may receive the influence of the winter- 
frosts, and, the growth of weeds he checked : for certain weeds 
will grt)w duying the fnonths of autumn, and partially in winter 
and in early ^ring ; hut by inverting the surface,’ and exposing 
the roots of those plants, and the uncfer part of the sod, to the 
frost, the vegetation is checked until the process of ploughing 
can l)e resumed in the following spring. 

In all cases the first ploughing should be as deep as the 
plough can conveniently he made to go. A good plough with 
a pair of hoi’ses cari easily plough from eight to anne inches 
deep, and this is in most cases an efficient tillage, lint, should 
thf iiaf ure of the soil render it necessary, an additional force of 
draught must be employed, so that the requisite depth of fur- 
row may be given. Thus, in some of the marly and tenacious 
stiils of England, four liorscs may be occasionally required to 
give sufficient depth to the first ploughing of fallow. Three • 
horses may be also used ; tb^se, with a good plough, forming 
an efficient team, which may be managed f)y one ploughman. 

Often it is beneficial to give a deeper ploughing to land than 
tlie ordinary depth of furrow. This ma^v be effected by what 
is termed trench-ploughing, in which one plough, deprived of 
its mould-board, follows in the track of anpther ; but, in place 
of the hitter, there has been recently employed a species of 
plough termed a subsoil-plough. It is constructed wholly of 
iron, weighs about 4 cwt,, and requires^he active force of four 
horses. It has a stout share, but no mould-board. Rising 
from the share and parallel to the body of the plough, is a 
Hat pieee of iron D, thft use of which is, that when the plough 
is struck by stones tht?y may be forced upwai’ds by means of 
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the inclined plane which the piece of iron presents. Tliis is 
a most efficient instniment and of admirable use in ;?tin’injff tJie 
subsoil without mixing it with the upper stratum. It is the 
invention of an ingenious gentleman of 'Scotland, Mr Smith 
of Deanstone. 

With respect to tlie manner of laying the ridges, that kind 
of ploughing must be adopted which is calculated to keep th<» 
hand dry during the months of winter, this being an essential 
point of practice in the class of soils for which the summer- 
fallow is rei||[uired. 

A good method of preserving the land in a dry state is 
cleaving with open furrows (see Fig. 00). In this manm?r each 
ridge is divided into two, so that good provision is made for 
allowing the fnn* ogress of water. 

Sometimes the ridges may be gathered (Fig. ‘>5), and at 
other times, when the laml is moderately dry, they may be east 
(Fig. 97). In whatever manner the ridges are ploughed, they 
remain in the saine state till the following spring, anrl rare 
therefore must be taken that all the necessary cross-furrows 
and channels shall be made and earefully cleaned out, so that 
no wnter may stagnate upon the field. 

In the ordinary ipanagemont of the farm, the first operation 
in spring, as soon as the weather allow.s, is the sowing of tin* 
spring-crops of corn. When this essential labour of the seasf)n ' 
is completed, which ift this country is generally from the mid- 
dle to the end of April, the tillage of the land intended for 
such erop.s as the turnip, the jipUito, and other fallpw-crops, is 
to be resumed. But though these arc' the first in the order f»f 
preparation, and must necessarily be first attended to, Vet tbo 
Slimmer-fallow should not be neglected at this (‘a,rly season, 
blit should receive one ploiig|iing not later than the month (»f 
Mav, and the earlier in the month the 'oetter. 

Now this, the second p*oughing of the sinniner-frJlow, maj' 
be doiie in two ways! The land ntay he cither eross-tdoughed, 
or ploughed in the direction of the former ridges. On the 
lighter and dri(*r soils, in tlii^ cases when* such soils sub- 
jected to the summer-fay ow. the cross-ploughing is the better 



FALLOWINfJ. 


167 


Tnetluxl. But, in the case of the stiffer clays, the ploughing in 
the directign of the former ridges is to be preferred ; for this 
is a pi1)visiou against the effects of heavy falls of rain, which, 
were they to* occur at this early season, when the land was 
ploughed, without open furrows to carry off the water, might 
so saturate it as to render the subsequent tillage precarious 
and difficult. 

The next ploughing, which is to be as early in June as tlie 
other labours of the farm will allow, is to be made across. Im- 
mediately after this jdoughiiig the land is to be han’owed by 
repeated double turns, the direction of each double turn cross- 
ing tllTit of the ]jrevious one. These double turns are to be 
ri*])eated four, five, or more times, as occasion ma^ require ; 
and the roots of all plants which are dragged to the surface 
by the harrows are to be carefully collected by the hand and 
laid in heaps. A cart then passing along the rows of heaps, 
tlio collected plants arc to J)<5 forked or thrown into it, and 
carri(xl off the ground. Tlitw arc to be formed into a compost 
by being mixed with (juick-lime, so as to destroy their vege- 
tatn e powers. 

Soinetimcs thes<' weeds arc bunied on the groimd, and their 
ashes sj)ri!ad iij)on the surface : but this practice is not to be 
imitated, the ashes yielding an inconsiderable quantity of ma- 
* iiure as compared with that which is produced by forming the 
wee<ls into a couii)ost. 

It is of great iinportancc at this period of the summer-fal- 
low, to dri\g to the surface and collect as hirge a portion as 
possible of the i*oots of vivacious weeds hi the ground ; for, 
this being the period of acUve vegetation, every part of these 
roots wliiiyi is left in the ground will grow again and extend 
itself. , ^ * * 

It is by the ropcatttt action of tln^ barrows that these roots 
^re detaulied from the soil tmd dragged to the surface. When 
necessary, the roller is also lo be eingloyt^. This, bruising the 
clods or indurated masses of earth upon the surface, enables 
the t^^th of the harrow to act upon them. When the roller 
passes over tlie gi’ound, the harrowf% immediately follow. 
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At this time, too, the grubber may be employed, as subsi- 
diary to the action of the harrow. , 

This is a period of the summer-fallow at whicli all obstruc- 
tions ai'ising "froJii land-fast stones and other impediments to 
tillage are to be removed ; and if drains are required, it is now 
convenient to form them, tlie stones collected upon the surface 
being carried forwai’d at once to tlie drains, and filled into 
them in the manner to be afterwards exphiined. 

This, indeed, is iricrely matter of convenience when the 
stones are in readiness, for the time of summer-fallow is not 
really the best fort the forming of drains, owing to the hazard 
of heavy rains occurring, and eaiTying the soil, wdiich 'is tSen 
loose, into the ih'ains. This, however, is but a contingency, 
and there is convenience in forming such dniiiis as may be 
needed at this tiiue ; and not only at this time, but during all 
the subsequent operations of the summer-fallow^ draining, the 
removing of obstructions to tiVagc, and other works, are 
carried on. The obstructions of this kind to be removed arc, 
generally speaking, any thing that may imj>ede the path of 
the plough, and interrupt the common operations of tillage, — 
such are the roots of trees, stones, inequalities of the surface, 
and the like. 

It has been seen, then, that, in the management of the sum- 
mer-fallow', the first ploughing is to be given before winter, ' 
w'lien the land is plohghed lengthwise, in such a manner as 
that the land shall he kept dry until the tillage can be resumetl 
in the following spring ; that .the second ploughing is to be 
given as early as possible in May, and, m the ctise of stiff soils, 
lengthwise ; and that the third plyiighing, w'liich, in the com- 
mon course of farm-labour, w e may hoi)e to acepmplish in 
June, is ’to be given across, when the principal, labour of hai’- 
rowing, rolling, and diseijgaging weeds, fe performed, and when 
opportunity is taken to begin tc^’ drain, clear the ground of 
stones/and perform simibu' operations requii’ed/ 

As soon after the last ploughing and cleaning as the state 
of tlie weather and the labours of the farm will allo^v, the 
fom*th ploughing is to Ve given. This ploughing may be 
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performed in two ways. It may eitlier be given lengthwise, 
ami the land formed into ridges, or the whole may be plough- 
ed in farge divisions, without regarding ridges,. as in cross- 
ploiigliing. 

Thu former metliod may he adopted when the season is cri- 
tical, and the land stifl’ mid naturally w'et. This is in order to 
avoid further hazards from great falls of rain ; for, by forming 
the land into ridges, it is plaxted in a state of comparative se- 
curity. But it allows of a better subsequent tillage of the land 
t(» lay it flat, by ploughing it in lai'ge divisions Avithout yet 
forming it into ridges. 

fii Giis ease, the land may be ploughed in a direction at 
right angles to the pre\ ions ploughing, that is, in thodirection 
in which the future ridges arc to run ; but it wdll be better to 
plougli somewhat diagonally, that is, nearly in the direction 
from corner to eonuir of the field. This is done in order that 
two successive ploughings inJty not be in one dii'ection, for the 
next ])loughiiig to be given, as wo shall immediately see, must 
necessarily be lengthwise in the direction of the ridges. But, 
by deviating from this direction Avith the ^iluughing noAV to be 
given, the tAvo successive ploughings Avill cross each other, and 
thus the tilling Avill be better performed. ' •• 

No sooner is this diagi)nal ploughing completed, than the 
* process of harroAviiig, rolling, and cleaning the ground of the 
roots of viv;icious aa eeds, is to be rencAved, precisely as iifter 
the preceding ploughing. It is not necessary or expedient 
that the process of luirrow ing sJiall be carried further than is 
absolutely required to disengage the AA-eeds ; but to tWs ex- 
tent it is important that itibe carried, so that the hfnd may 
iiOAV be cleuned. 

Those two ph^ughiiifjs, Avith tli^ir corresponding harrowings, 
ar(* of the utmost iin])ortanee in the management of the sum- 
mer-falloW . If the Aveather has been favourable, the laud may 
now !)e expected to be effectually cleaned, and thus far to be 
in good order. Sometimes a fiirther ploughing may be re- 
quired ^or the purpose of completing the cleaning process, but 
whi ther this be so or not, the land ought uoav to be formed 
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into ridges. This is necessary, in order to provide against the 
contingency of hoa \7 rains, wiiicli, were they to occur at this 
period, when the land is lying in a flat state, might so'soak it 
as greatly to retaitl the future labours. * 

W e ninv, therefore, prcK'eetl to strike the furrows in the 
manner funnorly explained. The land is then phnigbed and 
formed into ridges, and this completes tlie fifth ploughing which 
it has received. The laml will generally bo now ready to have 
the dung laid upon it. JJiit in some e;ises it may require a 
sixth ploughing before it is snflieiently cleaned and prepared 
for the dung. In' this case, the land being haiTowe«l, and the 
remaining weeds eolloeted as formerly, it is j>loiighed .‘igairi in 
the line of the ridges. 

AV’e may proceed, however, upon the supposition, that this 
further ploughing and cleaning are not reijuired, and that the 
land, after the fifth ploughing, is ready for the application of 
the dung. This bring us, in the ordinary course of farm- 
labour, to the month of August. 

Now, the dung, according to the practice before described, 
has been ]>rcvionslv parried out and laid in large heaps in the 
field, where it has undergone a certain degree of fermentation. 
SliouUblliis not have taken ])lace sufficiently, the heaps nnist be 
tnrne,d, so that the dung may be bropght to a fit state for use. 

The dung is now conveyed to the land in carts irom the* 
heaps, the carts being driven along the ridges. It is dragged 
out from behind by the workman with the dung-drag (Kig. HI) 
into heaps, as nearly as possible of equal size, and at ecpial dis- 
tances, in rows along each ridge. Sometimes, to ensure accu- 
racy, tlve ridges are divided, by furrows ruiracross them, into 
recfangiilan spaces, each space receiving its allotted (piantity 
of dung; But in general the eye and practio.il knowledge of 
the workman will onjiW?o him to drag out and deposite the 
heaps jn the quantify and with the accuracy that may be re- 
quired. 

Several persons, who may be females or young liids, then 
spread out the dung all across tlie ridge, by means <of light 
thr(*o-pronged forks (Fis?! 74), This o]»erjition should be done 
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with much attention, so that the dung may be spread regular- 
ly over the ridge. 

Closfe npoi>the wort of the spreaders, the ploughs are to fol- 
low and cover the dung. This is don^ by gathering the ridge, 
so that, while the ploughing covers the dung, the curvature 
of the ridge is incrccnsed. 

The dung being covered in this manner, and the ridge 
raised, the land is to remain untouched for a fpw weeks, so 
tliat the dung may be decomposed and incorporated with the 
soil. When the dung has been previously fermented in a pro- 
per manner, this incorporation will be eoifipleled in a very 
short tBnc. 

Thtj lainl is now ready to receive what is called Jthe seed- 
fnrrow, which is the ploughing given to it previous to the 
seeds being sown. In this jdoughing the ridge is again ga- 
thered, but the ploughing being very shallow, it has little ef- 
fect in raising the ridge higher. 

After this final ploughing, and upon the surface now exposed, 
the seeds, usually of wheat, are to be sown, in the manner to 
be afterwards described. This generally fakes place about tbo 
middle of Se])tember or later, and completes the important 
operations of the summer-fallow and sowing of the wbejwt-soeds. 

In this detail tbo main]er of applying the dung hasbee;i de- 
*scribed : but there is likewise to be considered the manner of 
a]>]>lying lime, wdien this substance is tol)e laid upon the land 
in suniuier-fallow. 

Tbei'(? ar<i two periods at which the lime may be ap]died, — 
4‘itber before the dung is laid on, or afterwards. In tlv^ for- 
mer (‘ase, the lime may be l;pd on just after the land has been 
ibnnetl into ridges, and when it is ready to receive, the dung. 

TJie cpiick-lime, .as it is brouglit from the kilns, may bo laid 
doxvm in heaps of about five carts each, sit regular distances, 
upon the head-lands or wliei^e convefiient.^ In this easp, it is 
broujjbt to tW) farm as opportunity offers, and slacked slowly 
and regularly. 

Wbe« we are prVjiared to s])read it upon the ground, a per- 
son with a lu’oad-poiiited sbovtd (Fig? <>3) is appointed to oacb 
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heap. He fills his cart, drives it along the ridge, and spreads 
the lime abroad upon the surface, takinjj it out with his broad- 
pointed shovel from the cart beliind ; somctiine&two cArts and 
two men may he appointed for each heap, the one man filling^ 
the ciu-t at the heap and the other spreading the lime upon 
the ridge. 

Both men and horses sometimes experience injury from the 
caustic effects of the lime, especially when the weather is moist. 
The face of the man may be defended by a thin handkerchief, 
and the back of the horse should be covered. 

When the lime* is spread, the land must be immediately Inir- 
rowed, to incorporate the lime with the soil. This being done, 
the dung, is to be spread upon the ground, and covered by the 
plough in the manner before described. 

But frequently the dung is first spread and the lime is not 
laid on until just before giving the seed-furrow. This answers 
very well, provide/! the land hasdain a sufficient time after the 
dung has been spread, so that it may be decomposed and mix- 
ed with the soil. 

These details hav^ an especial reference to the stiffer soils, 
which are those on which the summer-fallow is generally prac- 
tised. .1 When the lighter soils are to be fallowed, the process 
of cleaning is more easy, and there i^ less hazard of serious in- 
terruption from the state of the weather. The only variation 
with regard to the lighter soils that need be referred to, is in the 
first spring-ploughing. In the case of such soils this plough- 
ing may be given at once across, and the process of haiTowing 
and gleaning then commenced. This is j)reciscly the manage- 
ment pjiirsued in the case of turnips and similar fallow-crops ; 
so that, when the learner comprehends the operations of the 
summer-fallow thus far, he is acquainted with the manner of 
preparing the land foiv an extensive and iuiprirtaiit class of 
plants. 

In the preceding detail, the ordinary <iperations of thd sum- 
mer-fallow have been describeil ; but the nature of the seasons, 
the state of the land, the prevailing weeds to be eradicated, 
and other circumstancefs, produce variations in the course of 
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maiiugeirient, which, however, it i» not necessary liere to point 
out. They .are little subject to rule, but are best detemiined 
by the judgment of the farmer, as the cases themselves arise. 
A more important purpose is served to the student of agricul- 
ture by pointing out to him the manner of managing the sum- 
iner-fallow upon approved principles. Knowing this, a little 
experience will soon show him how to adopt those variations, 
of practice which the state of the season and other circum- 
stances may render expedient. 

The process of the summer-fallow, conducted as it should 
be, enables us to effect the tillage of clay >ands in a manner 
cakailated to eradicate weeds, and fit the land for bejiring a 
lengthened rotation of crops. , 

After a complete summer-fallow, the land is seen to be in 
the best order which circumstances will allows It acquires that 
mellowness, indicative of fertility, so familiar to tlie eye of 
the farmer, yet so difficult to%be described.^ Tt is frequently 
obs(‘rved by fanners, that clay-lands in this climate get into an 
adhesive, and, as it is termed, a soiu* state, by the long repeti- 
tion of crops. The giving Iheni from time to time the mellow- 
ing influence of a summer-fallow, during wdiich wTcds may be 
extiiqiated and the maniu’es ai^plied in the most beneficial man- 
ner, is found to have tlie best effects in restoring the fertility 
*of the soil and fitting it to yield an increased produce in suc- 
ceeding years. One advantage, too, of the summer-fallow, not 
to be disrogai’ded, is, that it divides the labour of tilling a farm 
more regula^'ly throughout the season. 
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11. LEVELLING GROl'M> AM> kEMOVLV(i OliSTRLi-TlONS Tt» 

TILLAGE. 

I 

The most frequent impediments to tJie common operations 
of tillage are, swamps, inequalities of the surface, stones, the 
roots of trees, and the like. The removing of swamps is a 
branch of draining. The levelling* of ground and the removal 
of stones and similar obstructions are to be attended to in the 
common operations of tillage. 

When the surface of ground is unequal, the jiloiigh will suf- 
fice for levelling it in common cases of tillage. The plough is 
made to act in this case by repeated cleavings of the land to 
be levelled. Frequently the sui*face is previously removed by 
the spade, so that the soil may be replaced upon the new sur- 
face after it has been rendered level. 

Sometimes machines are empk^yed for the purpose of level- 
ling groimd. The following figure .represents a machine of 
this kind. 



It consists of a box in the I'oriiuof a large shovel, drawn by 
a pair of horses. There is a short iron pin on eadi side fixed 
to the box which i)asses through a hole or eye in the handle at 
A. When the handles und ]>in arc in this position, the box is 
fixed in its place. J3ut I5y disciijfeaging the handles from tiro 
pins, which is done by iHorely stretching tliem .eut a little on 
each side, the box can turn round upon f3 as an axle. 

The manner of using the machine is this : The woi*kman, 
holding by the handies, ittaches them to tlie box, and directs 
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the horses forwai’d to the ground to be levxdled, or rather an 
assistant nury be employed to lead the horses forward. The 
workman at tjie handles in the mean time, by pressing them 
down, causes the box to move upon the heel C. But when ho 
reaches the ground to be removed, by raising the handles he 
allows the sharp edge of the box DD to penetrate into the 
ground : the horses in the mean time moving forward, the box 
is loaded with earth. By pressing again upon the heel C, this 
ciU’th can bo Ciuried forward as on a sledge to the place where 
it is to bo doptisited. When the box arrives at this place, the 
man at the haiidles stretches them outwards^ and disengaging 
the liaitdlcs, allows the box to turn round as in the figure be- 
low, and in this manner the load is discharged. 



The liors(*s in the iiu'an time moving forwai’d, the box is 
Vaught on the ground by the projecting points Eli, by which 
means it is again turned round mid repla^V‘d in its first j)osition. 
'riius the box carries its load from the elevation to be removed 
to the hollow to be filled, depgsites it, and regains its for- 
mer position, and this mthout the necessity of stopping the 
horses. I’he machine is efficient and expeditious in its;? opera- 
tion. It mijiy be advantageously employed for the levelling of 
those crooked and elevated ridges which are seen in s\) many 
plaees. But it is to be’observed, with, respect to the levelling 
oj* such ridges, that in all cases the soil should in the first place 
be removed, s,o’ that it may be replacejl on'thc surface, and not 
buried. 

Another obstruction to tillage is the roots of trees. These 
are generally to be removed by digging round them, lifting 
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them up, imd carrying them away. In a country where land 
IS valuable, the slow process of natural decay, which is thought 
sufficient in newly cleared countries, cafinot be waited id'or. 

.Another ami tre<]nent iin]»ediiiient to tll/age is itoiws. These, 
when loose and upon tlic surtace, are carried away in earts. 
As the curt passes slowly along the ridg*', tlje stones are col- 
lected and thrown into it, and if drains arc being formed at the 
time, the stones are taken forward to the trenches to be filled. 

But when the stones are large or land-fast, the reiiio^ al of 
them is a work of greater labour. 

AVhen they are^of such dimensions that they cannot be lifted 
into a cart they must be broken. This may generally be Acme 
by the strokes of a sledge (Fig. 70) ; and in other cases it may 
bo necessary to blast them with gunpowder. AVlien they .are 
thus broken the fragments are to be removed, and employed 
for drains and other pui*poses. 

Sometimes the stones are dug under, and a holefornietl into 
which they fall, and in this manner they are buried bc’iieath 
the reach of the plough. This, liow^ever, is a somewhat labo- 
rious operation. 

Tn certain eases they are lifted up by .naebinos of diftei’cnt 
kinds, and lloi^ted at once into carts, ’^^flie most etbeiont of 
these maohincs is one formed in the following m.anner. 

A, B, and C, arc three strong w'ooden posts, about 14 feet 
in length, through trhe ends of which are holes, lor the re- 
ception of the strong iron pin DE, upon which is made to 
slide the curved iron bar G. The holes through which tine pin 
passes being of such a size as to allow^a littU? jday to the posts, 
these may be stretched out like the legs of tin* ermmon tlieodo- 
lite, in the mtmner represented in the figure. To the curved 
iron bar arc then attached tl^e fixed block M, Jiiui the moveable 
block N, containing the^like number of-pullej’S. Each of these 
blocks must be hooped wtli a strong bar of iron, a,nd the pijl-* 
leys must be of a siie siifficicnt to admit of a thick rope passing 
over them. Tathc lower block N is to be hooked the iron 
plug P, consisting of a ring for attaching it to the apparatus, 
of a flat pail througli which the ring passes, and of a cylimlri- 
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cal part. This cylindrical part may be 2 inches in length, 
g of an inchdn diameter at the point, and gradually increasing 
to about xV p‘Yt of an irudi more at the nc('k, where it joins 
tlie flat part. The roj)c O, passing over the fixed pulleys is 
attaclicd to tlu; windlass H, which is fixed to the posts A and 
C. At each end of this windlass is a winch, T and U, for the 
]>urpose of saving time in tightening the ropes previous to the 
windlass being worked. To work tlie Avindlass there are stout 
bars or levers, for tlie ree(‘]dion of wliieh are mortices at L, L, 
as sliow n in Uie figinx*. At one end of the windlass is fixed a 
racliet-wbeel, witli a catch 1? fixid to the post A, for the pur- 
|) 0 S(^ of* ju'eventing the \veight from falling when the moving 
power is witlnlrav n. The ]>osts A and C should be connected 
hy a bar. to keep them steady in their place. 



^riic machine ^Ihns foiined to be plaeejJ over the stone to 
he raised by C'ftonding the posts on ctfch side of it, and then 

the wo’ndlass is to be attaelied. Of tbe stone to be thus raised, 

■ 

lu*wevcr»largc it be, it is enougli that the smallest part cau 
be :,ccu. At this part let a workman, with a mallet and 
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eomwiou \^orin,ii’ chisel of uia'^ous, make a. laivular hole, 
about 2 iiu*l)es <leoj), aial as j)or|»ondifuliir as j>os,sihle, so tliat 
a stroke or two of the liaininer may be iieee.s.s'iU’y to Jliw tlw 
pin liome. ^Vlien thus tlrivon an iiieli more or loss into the 
stonOf it is nttached to the block, and the ropes are ti^^htoned 
by turning the winch. Xothing more is now necessary but to 
sot the men to M’^ork the windlass wit li tlie levers; and with 
no otluT fastening than tin's simple j)in, stones of some tons' 
weight may be easily raised from the ground. Being raised up 
by the pulleys, the stone may be hoisted into a cart or other 
convenient carriage, and re:nov(*d from the ground.* 


HI. CAlUNCi' AM) lil UMN(i. 

The process of paring and burning consists in ])anngolf, by 
means of a spade or plough, the .sward or turf of the soil, and 
burning it, either in hea])S, or by .setting tiro to the turfs on 
edge, and then .spreading the aslies upon the surface. 

The process miwt be performed while the weather is sulli- 
ciently dry to allow of the combustion of tlie turf. It may be 
begun in tlie month of April, or, if the w eather be dry, i‘arlier. 
and may be eontiniied throiiglmut the summer as e(jnveiiiunce 
or tlie state of the '\v»ealliev allow s. 

Tlic in.strunients em])Ioyed in tlii.s openitiun are eitiuu- a 
species of sjiade, iulsIumI along partly by tlie hands and partly 
by the pressure uf the breast, and , thence termed a breast- 
ploiigli, or by a plough .so formed a.s to cut and lay on it.s back 
a thin sward or turf. * 

The sp«idc* or ]n*eiist-p!ough is a triaiigular-.s;iai)eil spade, 

about 9 iiiehcs in length, aiid 10 ar ^2 in breadth, it is fixed 
« * 

* ^\,n account oj' t uri»ms nmcljinj*, iiiri nlion of UiciiATtDfc JN, 
Keswick, ami an cxplanaiivu of tin* prim iple on whicfi^thc* iron y»iii i.s re- 
tained by the .stone, tliou^di .simply <lnvoii into it, were given by me in tin* 
Edinburgh Philosophical Journal. An account of H M-as subsequently jmh- 
lislied in the Traimaftions tht^ lligiilatid Society of Scotland* Tlie iron 
pin', it was sho\vn, is retained in its place by the elasticity ot the sioiie. 
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to Si strong handle, witli a cross handle at top, upon which the 
workman presses with^his brcjist, holding the cross handle at 
the same time.*. When he has pushed it forward and under the 
sod for about two feet or more, he suddenly turns it over, and 
reverses the sod. He then proceeds jus before, pushing and 
turning over the sod as he advances. Workmen with similar 
spades follow one another, and thus the whole turf is turned 
over. The de])th of the sod cut is generally frbm 1,] to 2 
incGes, or a little more. There is generally a raised edge on 
one side of the spade, which facilitates the operation. 

Vivr. H‘<J. 



This instiniment performs the work satisfactorily, though it 
requires considerable manual labour. AVlien *the ground, how^- 
ever. is rocky or unequal, it is the best method of eftecting the 
piir])o.se. Jhif in those cases wliere the land is tolerably level 
or free from (»bstaclcs, as in tlu? fenny dfstricts of England, 
whore paring and burning are jwactisod to a^great extenj, it is 
coniinou to substitute a species of ]>lough, formed so as to pare 
<4f a thill sod, and reverse it. 

The turf being eut an inch or more in* thickness, is sot up 
on edge to dry, and after it has remainc^d in this state for a 
time sufficient to render it dry enough to burn, it is either set 
on fire as it sfaiuls on edg<*, or it is coUectedr into heaps. The 
hea}>.s arc set on iire and left to burn, being so covered gs that 
they shall burn with a .smothered heat. *Uy this slow combus- 
tion the w'lioiV* heap is equally consumed. But there is* often 
difficulty in getting tlicsc»hcaps to burii,^in which case it is ne- 
cessary to employ straw, furze^ and other substances, to main- 
tain the combustion. 

When tlio he*aps are burned, the ashes &rc spread abroad 
upon the surface, and as quickly as possible covered by a shal- 
low ploughing. • 

r'pon the land thus ploughed may be sown a crop of rape or 
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turnips in the same season, to he eaten upon the gi'ounj with 
sheep. This is tlie best mode of treating land that has under- 
gone tlio pro<?ess of paring and burning. Further, the after- 
management of land so treated should bo as gentle as possible ; 
for having called the productive powers of the soil into })0wcr- 
ful action, wo must be careful not to avail ourselves of this to 
rob and exhaust it. 

Much dispute has arisen on the advantages and evils of 
paring and burning. 

While it is bv some contended that it must exhaust the soil 
of its permanent sources of fertility, by disi^elling the soluble 
matter which it contains, it is coiitondod by others that any 
loss of soluble matter from this cause is more than compensated 
by the increased productiveness of the soil, and the eoiisccpicnt 
means afforded of adding to its fertility by the greater (piantity 
of manures produced, and that, in truth, experience does not 
prove that the soil is exhausted hf its ])crmanciit po\v('rs of fer- 
tility by this proces.s. 

])ut whatever advantages may re.sult from the practice umler 
certain circumstances, it is knenvn that an injurious use is fre- 
quently made of the temporary fertility produced ; and that, 
although in many (fases it may be an advantageous method of 
stimulating the productive ])owers of the soil, there are many 
others in w^hich this, stimulus Is too i)OW-erfiil. 

The eases in which paring and burning have been found to 
be always hurtful, are those of a siliceous sand, >vith a thin 
covering of swaird. A soil o(* this sort is frequently seen to be 
reduced to a aqmt morhiinn by the oiieration. In this case, 
the scanty vegetable imitter Avh’eh such a soil contains being 
drive^i^ff by heat, or exhausted by a few ero}>.v» of (‘orn, no- 
thing remains but the barAm sand of which it was composed. 

All thin soils, howfcver, arc not thus injured by paring and 
burp.ing. Thin cliidky soils, au<\.indeird the tbiniiOst calcan^ous 
soils of any kind, rarefy suiler, except under gt-nit misrtiaiiagc- 
ment, from paring and burning. The lieat probably acts upon 
Hu- limestone by dispelling the carbonic acid, and this calcaiv- 
ou> matter coin (O'tcd into c|nicklim<*, proiluces an iinmeduit<‘ 
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Hction upon vc^jjctation. If* such land is c^ently trontod and laid 
down to grass, it will l*o covered again with a sward, tlie 
gi’owtli*of which may quickly repair the loss of vegetable mat- 
ter. Tliin chalky downs in T?ngland ^havc been subjected to 
a constant repetition of the process of ])aring and bnrning, 
without any appanuit diminution of their fertility. 

Again, in dei‘]> peaty and fenny soils, the process of paring 
and hnrning niaylK^ carried on to a certain extent without in- 
jiil(>. Here there is a great excess of vegetable matter, and 
the loss of a part of it at the surface may not be attended Avitli 
sensible injury. The loss may bo more tliaft compensated by 
tlie imrroased ])roduct‘ ; and if such lands are laid down to 
grass, without having been too much exhauste*! by propping, 
the ]>rodn(‘tion of fresh sward may soon replace the waste* of 
vegetable matter. 

Cold clays, too. Jir^ve been often mncli improved by i>ariiig 
and burning. Such soils do laot generally etjn tain much vege- 
tabh* matter, an.d when tluit portion of it whieli is contained 
in tlu' tnrf is exjudled. a more than corres]Mmding benefit may 
be deriv(’<l by in!})rovin;.v tin* texture of the soil itself. 

TIk* }»roei’.s; of Imrning,’’ Sty’ S Sir Hi Mmuy Davy, ren- 
ders til: soil less compact, less te:.aeious ami retentive of mois- 
ture; and, when prciperly mqdied. nmy e(mvcrt a matter that was 
stiff, damp. a!U!. in eonseqnonee, coi<l, into one ])owdery, dry, 
and wjivm : an<l mneli more ]>roper as a bM for vegetal >le life.” 

“ The great objection inaile by speculative chemists,'' con- 
tinues be, “tp])aring andjmrning is, that it destroys vegetal do 
and animal mattf'r. or the manure in tlie soil ; but in cases in 
which tlic tt'xturc «)f its earthy ingredients is permanently im- 
proved, tilery is more than a compensation for this t|pii)orarv 
disadvantage ; and in some soils, *wh ore there is an excess of 
inert vegetable matter, tlie destruetioii ?»f it must be beneficial ; 
aivl the carJ)onneeous matter^remaiiiing in the ashes may bo 
more useful to.lhe crop thaii the veg*;tahfe filire fi*om which 
it was prodiieccl.’' 

“ All spilsw’hich contain too much ilead vegt'tabh* fibre, and 
wbicb cons<M|uently lose from oiK‘-t!iihl to one-lialf of tneir 
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weight by iucineration, and all such as contain their eailhy 
constituents in an impalpable state of division, i. e. the stiff 
clays and marls, are improved by burniiig ; but ip coarf.c sands, 
or rich soils containing a just mixture of the etirtlis, and in all 
cases in which the texture is already sufficiently loose, or the 
organizable matter sufficiently soluble, the i>rocoss of torrefac- 
tion cannot be useful. All poor siliceous soils must be injured 
by it.” 

But even in those cases where ])aring and biuniing mafi be 
practised, great injury is yet to be dreaded from exhausting 
by severe croj>piiig the productive powers of the soil thus sti- 
mulated. In this manner immense injury may be dcae' and 
has been, done, and an instrument of ])eneticial iinjrovoment, 
if discreetly used, converted into a mean of ruining the soil. 

When any kind of land is for the first time made lU’ahle, a 
rejison may perhaps exist for this method (»f rendering it as soon 
as possible jiroductive. But affer laud has been brought into 
a state of regular cultm’c, it is difficult to believe, notwith- 
standing the authority of so many farmers in England, that 
paring and bnrningj are good as a regular system. C ireat crops 
ai’e doubtless raised in the Fens, and other pails, where this 
systeui prevails, but greater crops still are raised in the north 
of England and in Scotland, on inferior soils, and with a less 
favourable climate, where the system of paring and burning 
is unknown. 

But while paring and burning may be thus injudiciously 
and too indiscriminately practised, and without tjjie precautions 
that should attend it, there is no reason why wo should not 
avail ourselves of so powerful ap instrument of improvement, 
when ^li^an be beneficially employed. 

The cases in which it mey be siifely used seem to be — 

Itf/, In the case of poor cold clays, marls, and calcareous 
soils, when broken up fta* the first time. , 

2d, In the case of inpors, whA*c there is a copsiderable stra- 
tum of peat, and which are broken up for tlie first time. 

Sd, In the case of deep peaty soils, where there iy.au excess 
of undecomposed vegetable fibre. 
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Principles to be ever kept in mind ^by the tillage-farmer are 
to keep his land dry, rich, and clean. The first in the order of 
these prineiph*s, and an essential one to be regarded in cold 
and humid countries, is to kcej) tlie land dry. 

While a certain porllon of water i.s essential to vegetation, 
an- excess of it may prove greatly injurioiLS. In the colder 
countries an excess of water is one of the main causes of infer- 
tility, and a primary purpose of the husbandman there i.s to 
carry ji away from the ground. 

The water which falls from the atmosphere does^not .sink 
to an indefinite <lepth, nor generally to a great depth in the 
earth. It is either retained at or near the siu’facc where it 
falls, and whence it is evai)orated, or it finds its way to a lower 
level, by channels ujion the fiiirface, or in chinks of rocks, or 
beds of gravel, .sand, and other permeable .siiUstanccs beneath 
the surface. 

AVlien ^^'a.t^M• stagiiate.s i\t or near the surface, or when, hav- 
ing ]»enetrated to jK-rvious .suh.'-tances below the surface, it is 
finding its way to a lower level, the ])urpo.se of the drainer is 
to (•<nifiiie it til a determinate* edianne*!, and cairy it away by 
Penile convenient outlet, in order that it may not overflow^ or 
saturate the .seal. * 

The elrains for conveying aw^ay water from the surface are : 
The ditches of fields, which ougbjt tobcsolaiel out as to favour 
the (le.scent of W'at(*r, — llio oja'ii furrows which are fonneel 
by the ridges, — ^and ti’cnelies^elug in the places neccssy^uw for 
alhiwing a passage to tlio w'ater. ^ 

1’be ti'enelu».s for carrying aw'ay surface winter, are iVsually 
loft uncovered, and tho/are^ tenncMl o|vc'n drains. Hut some- 
tiipes they iire i»artly idled. \fitli stones or other substances, 
and tlien covenVl with c‘arth! so that jvhile the surface water 
may sink down* and be carried aw^ay, the tilling instruments 
may not l^c iiiterruilted. 

In the forming of open drains, the dhnensions must be fixed 
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with relation to the quantity of water to be carried away, and 
the direction determined by the natural flow of the water, or 
by the particular course by which it is c^wj)ediont to conduct it 
from the ground. In general, open drains arc foi’ined in the 
hollows hr lower parts of the land to bo drained, so tliat the 
water may find access to them from the higlier grounds, or 
sometimes they arc formed across tlic line of descent, in order 
to intercept the water which runs from the higher grounds to 
the lower. 

In open drains, of whatever doj)th, the sides should i)Osscss 
a declivity from the top to the bottom, to prevent them from 
crumbling down and being undermined by the current* 'Ex- 
cept in the case of rock, tliis inclination sliould not be less tluiii 
45® ; and, when tlie earth is soft, and the flow' of 'water consi- 
derable, it should exceed 45°. lii all cases, the earth should 
be spread from the edge of the trench baekw'ards, so that the 
water from the land on each side may have access to it. 

When drains of this class are covered, they are generally 
made from 2c] to 3 feet dec‘p, and lilled wdth ston<?s or other 
loose materials to w ithin a foot of the surface. They are usu- 
ally in this case carried through hollow’ places, wdiore the W'a- 
ter of the land stagnates, or tends to flow. 

The farther end to be effected by draining is to form chan- 
nels for w’ater which has already sunk into the ground, and is 
either retained by it, or is finding its w’ay beneath the surface 
from a higher to a lower level. It is the intercepting of water 
below the surface that constitutes the most difficult part of 
draining, and wdiich requires the application of principles which 
it is not necessary to apply in tlie case of surface draining. 

When the soil I’ests upon a retentive subsoil, the latter may 
present a surface of resistiineo to the w ater ; or the w'ater may 
have sunk dow n into tlip subsoil, and be* finding its way through 
channels beneath. 

The substances t^iroi\gh which* w ater finds rts%ay w4th fa- 
cility are the looser earths, sands, and gravels, the crevices of 
roclis, and beds of loose or decomposing steiics : the substances 
vvTiich resist its pi*ogi*es^ are clays and the harder rocks. 
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If we shall penetrate a little way into the looser portion of 
the earth, we shall fjcnerally find a series of strata, consisting 
of grawl, sai)d, or clay, of different degrees of density. These 
strata are froqueiitly horizontal, freciyieiitly they follow nearly 
the inclination of the surface, and frequently they are broken 
and irregular. Sometimes the stratum is very thin, as a few 
inches in tliicknoss, and sometimes it is several feet thick ; and 
sometimes the traces of stratification disappear, and we find 
only, to a great depth, a lai’ge mass of clay or other homoge- 
neous substance. 

When these substances arc of a clayey nature, water finds 
its SxNit through them with difficulty ; when they arc of a looser 
texture, water percolates Ihrougli thorn freely. TJiese last, 
accordingly, form natural conduits or channels for the water 
which is below the surface, when finding its way from a higher 
to a lower level. 

When any bed or stratum of this hind, in which water is 
percolating, crops out to the surface, the water which it con- 
tains will How out and form a burst or spring, oozing over and 
saturating tlio ground, as in the following figure, which repre- 
sents a section of the ground, from C to D. 



When wa]ter is, in like manner, percolating through one of 
these previous strata, and meets iiny obstruction, tis a rock or 
bed of clay at A, h'^ig. lt)8, it is stopped in its progress, and, 
by the prefjsure of the water from a higher source, it ist(urced 
up>vawls, saturates the superjacent soil, as from E 

to 1), forming springs, or a general oozing. 

In either of these eascis, and they ai*e the mostfrequorit that 
occur in practiei*, llie design of tlie drainer is to reach the water 



iif its subterraneous channel before it shall arrive at the sur- 
face, and to carry it aAvay in a drain. 

By cutting a drain at A, Fig. 107, the A\\atcr of the stratum 
of sand CE, is cut off before it reaches the surface at C, where 
it forms the swamp Cl). 

In like manner, in Fig. 108, by forming a drain at C or F, 
the water is cut off in its chapnel AB, and tlms, in relieving 
the pressure from the higher source, by giving egress to tlie 
water through the drain, the cause of the wetness from E to 
D is removed. 

In looking at the sloping surfiice of any tract of ground, as 
a field, in which there is an oozing or bursting out of water, 
we shall generally distinguish the line where the wetness begins 
to appear on the surface, extending over a considerable space, 
xxxxx^ Fig. 109, the effects appearing in the wetness of the 
ground farther do\^ii the slope, as The line where the 

wetness begins, and v?hich is generally rendered ]»crceptible by 
the change of colour of the soil, the tendciufy to prodn(‘(‘ sid)- 
aquatic plants, and other indications of wetness, marks for the 
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most part nearly tlie course which the line of the drain should 
follow. By cutting a drain nearly in this line, as from G to A, 
and from L to A, sufticiently deep to reach the porous stratum 
in which the water percolates, we sljall intercept it before it 
reaches tlie surface, and by carrying it away in some conve- 
nient outlet, AB, remove the cause of wetness. 

This, accordingly forms in the greater number of cases, the 
rule adopted in practice for the laying out of drains upon the 
surface. The line is drawn nearly at, or a little above, the line 
of wetness, or, to use tlie common expression, ])etween the wet 
and the dry. 

SliOuld the line of drain be drawn too much below the lino 
of wetness, as at (jI, Fig. 107, then the trench would fail to in- 
tcrcej)! the water ; and further, if it were filled with earth, 
stones, and other substances, in the way to be afterwards de- 
scribed, the whole, or a part, of the water would pass over it, 
and the injury be unremoved. 

Again, should the line be too much above the line of wet- 
nesss as at 11, the drain w’ould fail to reach the channel of the 
wat(*r, and so would be useless. 

It is for this rcjisoii that, in common practice, the rule is, to 
draw the lint* of the drain nearly between the wet and the dry, 
or a little abi>ve it, taking care to give it the necessary descent, 
and to form it of sufficient depth to roach the pervious bed or 
stratum in which the water is contaiiicU. 

lint as w ater may arrive at the surface in diflerent w ays, 
and the w^etness he produced by different causes, so variations 
from this rule of lining out the drain may be recpiired, and the 
judgment of the drainer is tp be shown in ada})ting the course 
of his drain, to the change of circumstances. 

Sometimes in a hollow piece rf ground, feeders may reach 
the descent, as in Fig.^110; and the .vater may be forced uj}- 
wards by the jn'essure from >?ach sidy? of the hollow, and thus 
form/the s\fa.ini) from A to B. It may not bo necessary hero 
to cut a trench on each side along the line of wetness at A and 
B ; a single trench C, cut in the hollow, and giving egress to 
the w'ater, may relieve the pressure and remove the swwnp. 
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Srjrnotinios upon a sloj)ing Mirfaoe, one pcrviMU>; stratum, in 
which water ])orcoilatt\s, may j»ro<Ineo more than one line of 
Fl>rings, as at 11 and A, in the following’ 1 Icre ii^sninh 

drain eut fit 15 will remove the cause of wetness at both swaJiips, 
without the necessity of the drain at A. 


Pitr. 111. 



And, in practu e, it is well to wait to mark the oUv^ets of a 
drain cut in the higher part of the slope to be drained, for these 
effects often extend further than migjit be aiiticip.Jitcd, remov- 
ing springs, bursts, or oozings, at a great distance. 

On the other hand, a single swamp, as from B to A, in the 
following figure, may be produced, and yet one dram at J1 may 
be insufl&cient to remove it.* In this case, the water being 
brought to the surface Sy more than one channel, it is neces- 
sary ty forari several^draifts to redch the several beds in whicjh 
the jft'ater is contained, as at B, C, and D. ^ 

These examples will show, that one rule, with respect to tlic 
laying out of drains, is not applicable to all eases, but that the 
drainer should adapt his* remedy as much as possible to the 
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oauso of injury. One end, liowcvcr, to be aimed at all cases, 
is lo reaeli the bed, channel, or reservoir, in wl)ieh the water 
is contained. 

Ilefore begin iiinjOf 40 drain a ileld or tract of ground, it is 
frequently well to ascertain, by examination, the nature of the 
substances to 1)0 digged through. 

At the upper part where the wot tract to be drained ap- 
pears, or between the wot and the dry, lot, a few pits ho digged. 
The place of each ])it is to he marked out lu^arly in the direc- 
tion of the proi)o.sed line of drain, six feet long by three in 
width, in wliieh s])aee one man, and if required, two, can work. 
‘Let the earth be thrown out to the lower side, and to such a 
distance from the edge of the pit as not to press upon and break 
down the sides. Lot these pits be made to the depth of five 
or six feet, or more if ncqessary, so that w^c may reach, if pos- 
sible, the porous bed in wliicli the water Ls contained. SJiould 
wc find no water, then let apply a boring-rod, in ©rder to 
ascertain wjiat depth the porous substance lies iq which the 
water is contained. 

Sometimes water will not be found until wc come to a great 
depth. Il>may bo so deep thfit we cahnot reach it by any drain, 
or evfcn by bjt)ring with the auger. .In this case a previous 
examination saves us the hibour of making the drain unneces- 
sarily d^ep. Sometimes we sliall proceed to a considerable 
dei)tli without finding my appciurancV of water, when, all at 
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once, by breaking through some thin stratum, wo shall roach 
it The water is frequently seen, in this case, to VoW up like 
a foimtiin, and this affords the assiirnnce that we/:hall succeed 
in our operations. • 

Thissjjceicsof preparatory examination by means of pits, is 
therefore, in many cases useful It affords the means of judg- 
ing of the proper depth and dimensions of which the drain shall 
be formed : if prevents the committing of errors in the laying 
out of the lines of dnoins; and it enables the drainer to enter 
into contracts witli his workmen witli precision. 

AVhen we liave Vhus, by sinking pits in various parts of our 
intended linos, obtained an idea af the nature of the ground, 
of the substances to be digged tlirougli. and of the depth of 
the water, we mark our lines of drains upon the ground. 

This may be done by i)ins, or by a plough drawing a furrow 
along the intended line. 

It is at this time very conveniint to make a hand-sketch of 
the piece of ground to be drained, marking each line as it is 
laid off in the field, and noting the depth and direction in which 
the water is to run. 

The lines being marked off in the manner described, these 
are to form the upper edges of the drains. 

The wddth of the drain at the top depends upon its depth, it 
being usual, except in^the case of very hard and tenacious sub- 
stances, to make it slope from the top to the bottom. Thus, 
if it be 6 feet deep, and from 18 inches to 2 feet wddc at bot- 
tom, it may be 2 J feet wide at top. 

The workman, in forming the trench, works up to the 
higher ground, and never from th^ higher ground to the lower. 
The instruments which he uses in the operaticn are — ^the 
common spade, Fig. 62, a sMovel for throwing out loose sub- 
stances, Fig. 64, a pfck or mattock, Fig. 65, for raising 
stones^ and breaking the* earth w^ieii hard, and the foot-pick. 
Fig. 67. 

The materials to be used for filling the drain may be stones, 
tiles, or other hard and durable substances. When stones are 
to be employed, if they are inconveniently large, they may be 
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broken to the weight of three or tour lb. They may be laid 
down for u^e, before the cutting of the drain is begun, along 
the iip^er lii|e of the drain, the earth being thrown by the 
workmen to the lower side ; or else they may be brought for- 
ward while the work is going on, and thrown from the cart 
into the tlrain. 

In the larger class of drains it is regarded as beneficial, and 
even necessary, to form a conduit at the bottom. . This is done 
by building a little wall roughly on each side at the bottom, 
about 6 inches in height, and so as to leave an aperture or con- 
duit of about 6 inches in wddth. Tlie workman then covers it 
w'itirsiich flat stones as he can procure, filling up also the in- 
terstices of these covers with smaller stones, so as io defend 
the conduit from earth and other substances that might fall 
into it. When this is done, the remaining stones are thrown 
ill promiscuously to the height of 18 inches or 2 feet above the 
c«)vor. The stones arc then to he made leyel at the top, and 
either covered with the sod wdiich, on breaking the ground of 
the drain, had boon laid aside for that purpose, or with a cover- 
ing of straw', hoatli, or the like. This covering is to prevent 
th(‘ hx'so earth from falling amongst the stones. * 

^Vllcn these o])erations are completed, the earth which had 
been throw n out of the trench is shovelled upon the stonesointil 
It he above the level of the surface. The purpose of raising it 
higher than the surfiice is to provide for the subsidence of the 
loose eartl), w'hich is generally found to be rendered more com- 
pact, and to ^)ceupy a smaller sixice than it did in its original 
state.. When a portion of the earth is shovelled in, it 4s an 
economy of labour to employ common plough for filling in the 
remainder. » 

m 

A drain thus formed will appear on a transverse section, 
as in h^ig. 113, and after the subsidence of the earth as in Fig. 
114. AVht’re the soil is vcr\r*soft, it is of^benefit to pa^e the 
loAver^part of^the drain with stones or slates. In the whole 
operation of forming the trench and conduit, great care is ne- 
cessary ia seeing that all the parts of the work are executed 
well. 
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The stones used for this sjiecies of drain may be snndstoiie. 
or any of the harder stones that can ho obtained. “ Hut, in 
many eases, stones are not to be obtained, in which ease tiles 
may be subtituted. 

The tiles, which^are made with an 
arch as in the annexed figure, ^nay 
be formed of separate pieces of about 
14 inches in lengths Flat solos are 
made of the same material, on which the arched tiles are to rest. 

Thd method of forming the drain when tiles arc the mate- 
rial employed, may be somewhat different from that adopted 
when stones are use^. 

The drain is carried down as narrow as a 
man can work, and at the bottom an excava- 
tion is made by means of a narrow-Tnouthed 
spadh, to fit the dimensions of the tile, which 
is then placed upon its stand or We. Above 
this should be laid some Iwsc materials, as 
clean gravel or sand, ^or allowing th3 filtra- 
tion of the water. Eveutbrushwpod, and such 
materials, may be used ; for, though they arc * 
not of great durability, they servo the purpose, 
even after they have decayed, of rendering the nofftli more 
open iisa-pervious to water. 
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Drains formed in this manner, whether the material em- 
ployed be stene or tile, will be found efficient when they are 
laid out* in tha proper direction, and when the pen ious sub- 
stances are reached in which the wate^ is contained. 

But it is often, impracticable to reach these substances with 
a drain of common depth. In this case, apertures may be 
formed at the bottom of the drain, by boring or sinking down 
at the proper distances, until the pervious beds in which the 
water is contained are reached. By this mean the water will 
be allow^ed to flow up from below into the cavity of the drain, 
and so will be carried jiway. 

The apidieation of this principle had been familiar from 
early times in the sinking of wells. But it was not' till af- 
ter the miSdle of the last century that the same principle was 
applied to the draining of land. This was done by Mr Elking- 
ton of Warwickshire, who employed the auger and the boring- 
rod for the purpose of-reachiiig the channels and reservoirs 
below the surfaeo, uhoii an ordinary drain could not reach 
them. ^ 

The auger eiiii)loyt*d for this purpose is similar to a carpen- 
ter’s wimble. It may be from 4 to 5 
inches ill diameter. Square iron rods 
are made to be screw'cd into one an- 
other, so that the length of the? line of 
rods may be inereased in proportion as 
the auger penetrates the^grouiid. In 
the annexed figure, A is +he auger, B 
one of the rods, C a key for turning it 
round and working it, D anotiler key 
for holding the rods when tliey are to be unscrewed l)y means 
of the key C. 

This instrument may be soiuotimes I^ound useful when the 
eluliinels and reservoirs of wa^er can be retsched in tliis Man- 
ner. T^he apertures arc formed by the auger in tlie bottom of 
the drain. When the water is reached, it will spring up into 
the drain, •in the same manner as water in tlu? bottom of a well. 
It is not neeessary to employ any artifieial means for keeping 

N . 
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the apertures open> as the flow of the water will su ffico to main- 
tain for itself a passage. 

Sometimes, iu place of an auger- 
hole, wells are sunk a»t intervals 
the side of the drain, and 
filled with stones in the manner 
shown in the figure. 

In all cases of draining where 
the water to be reiiehed is at some 
depth, the drains should be made 
of suflieieiit dimensions. They 
slioidd not be less than 4 feet deep, 
even wlien the pervious strata lie 
at less depth ; and the reason is, 
that they may be more permanent, 
and better defended from injury 
from mud and sand carried ddwn 
by surface water. It is not ne- 
cessary that they be made deeper than 4 feet when that is 
found to be sufliciciut ; but thev must be carried, if necessurv, 
to the depth of 6 feet, or even sometimes of 7 feet, thougli the 
expense and diffiVulty of executing the work increase, in a 
great proportion, as the dimensions of the drain increase. 

The importance,^ in tliis species of draining, of proceeding 
upon principles in laying out the lines of drains, instead of 
acting at random, as so many do, cannot be too sti’ongly im- 
pressed upon the , attention of the drainer. Evciry drain, how- 
ever rudely devised, and imperfectly executed, may do some 
good.* But one drain well laid Ofit, and of the required dimen- 
sions,^ maj- perform a purj)ose which no multiplication of minor 
and insufficient drains can Affect. These may lessen the effects 
of wetness, but the other is designed to remove the causes of 
it ; pnd the more perfect practice will usually* be ‘round in the 
end to be the most economical as well as the ipost efficient. 

The drains of the larger class described, it will be seen, are 
intended for the removal of ^vater which is contained in reser- 
voirs and channels below the surface. 
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But frequently the water to be intercepted is very near the 
surface,^ as between the soil and subsoil, or the subspil is so 
homogeneous \o a great depth, that no pervious strata can be 
readily reached. In such cases, the drains may be of smaller 
dimensions, and increased in number, so as to afford many out- 
lets to the water with which the soil and subsoil are charged., 

A system of draining, having relation to tliis condition of 
the soil and subsoil, has been termed the Essex system, from 
its having been extensively practised in that flat and clayey 
district, and it is now very generally termed fuiTow-draining. 
The jyjstem consists in forming a series of small drains pa- 
rallel to one another, in the open furrows between the ridges. 
In this species of draining, the design is not to reach the 
water as it percolates in pervious channels beneath the sur- 
face, but to afford numerous outlets to the water which the 
soil and subsoil retain. The system is for the most part 
greatly more expensive than the other : yet' as it is eflicienti 
is easily practised, and produces an immediate effect in drying 
the ground, it is often preferred even where the purpose 
might be otherwise effected. It may often,* however, be com- 
bined with the system of deeper drains ; the latter being em- 
ployed to intercept tlio springs and larger body of water, and 
the former to give an increased degree of dryness to the surface. 

The materials that may be employed* in this species of 
draining are tiles or stones, the latter being broken to the size 
of small road-metal. Of these materials, tiles are held to be 
the most convenient and ‘economical, from their requiring a 
smaller trench, and from their being more easily carried, and 
more readily taken up and replaced when injured. They are 
formed into An arch of a semi-elliptical form, and ’they are 
made to rest on flat solc'^ in the manner shown in the figure 
115. The size of the arch varies wjth circumstances : the 
usulil size is**frora 3 to 4 inches wide withii.% and from 4 eo 5 
inches l?lgh, an4 the length of each tile is about 14 inches. 
The soles are flat, or slightly curved, and made to project 
about a quarter of an inch on each side of the tiles. These 
arc the usual dimensions for the smaller parallel drains ; but 
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^keve main drains ttre formed to receive the water from the 
smaller drains, the size of the tiles is inereastd to 7 or 8 
inches wide within, with a ourrespouding beighft. 

The principle adopted in laying out this class of drains, is 
to form one or more main or rci civiujf <b*aiiis across the ground 
to be drained, and to conduct into those the minor drains 
which follow the course of the ridges. 1 1h‘ receiving drains 
are formed'’ of greater size, by employing the larger form of 
tiles, or by placing two tiles side by side, and sometimes witli 
their edges together, so as to combine the tw'o arches into one 
tube ; and sometimes three or four tiles are employed variously 
arranged. The minor drains lead to these receiving ones, 
and theVater is permitted to enter by chipping off corners of 
the larger tiles, at the places where the tiles of the smaller 
drains terminate. It is better, however, that sets of tiles be 
prepared at the tile-work, in which case the apertures can be 
made either threfugh the sides of the tiles, or at the corners. 

The depth of tlie drains should be sulhcient to place the 
tiles completely beyond the reach of injury from the dt^epest 
ploughing. A me*dium depth of the smaller drains is from 
18 to 24 inches. They are formed by first taking up a spit 
with the common spade, and then employing the narrower 
splOle, shown in figure 119, so as to 
form the trench wdth a slope to the bot- 
tom, where the W'idth should be just suf- 
ficient to receive the soles of the tiles ; 
and in order toi clear out any mud or 
locTse earth in the trench, there is em- 
ployed the species of shovel, 'Fig. 12Q. 

Sometintes, in order to save some ox- 

i 

pense in digging, the^arth at the suafaec 
is first removed by the plough, which 
passes along without tlie moald-board, 
and then returns by the same track, with 
the mould-board attached, so us to push 
the esirth to a side and. form a furrow. I n proporlEion as the 
trenches are formed by one set of workmen, the tiles arc laid 
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by another. The workman in laying the tiles works backwards, 
the tiles having been previously laid along the line of the 
drains, ^nd {];^ere is usually an assistant to hand them to the 
person in the trench. This part of thci operation must be per- 
formed with care, so that the soles shall be placed firmly and 
evenly on their bed ; and so that the acclivity shall be always 
sufficient to cause the water to run. The earth is . shovelled 
back upon the tiles, and care should always be taken that the 
looser soil of the surface be laid next the tiles, so that the 
sj)ace above them may be rendered as pervious as possible to 
water. When there is any sod upon tlie surfitce at the time of 
draintTig, this should be laid aside, and placed upon tlie tiles 
with the grassy side below, and then the looser soil jiext the 
surface is to be shovelled in, and lastly the more tenacious 
sul)soil. And it is even an improvement in this kind of drains 
to lay over the tiles some gravel, sand, peat, or otlier pervious 
matter, before replacing the s^arth. This species of draining 
is of admirable use in drying the soil, by affording outlets to 
the water with which it may be charged, but care should be 
taken not to apply the principle to cases^ to which it is un- 
suited. It is plain that the metliod is not %vell adapted to the 
removal of springs and sw^anii)s produced by water boneath 
the surface. It may indeed keep the stratum of soil compa- 
fativefy dry, oven when the wetness is produced by the rising 
of water from beneath, but tlien it is a very inartificial metliod 
of producing the effect, since the water may be far more ef- 
fectually removed by intqx’cepting it by a drain along the line 
of the descent, in the manner before explained. 

This kind of draining is m{^nly to be recommended •for its 
efficiency, ayd for itS speedy action in rendering the soil dry. 
When the tiles are good, and laid*with cjire, those drains will 
last for a long period. %Vheii choked At any particular part, 
tlirfiy can be«casily taken\ip at that part, and the tiles replaced, 
or new|ones subWtuted. 

Thoms, brudiwood, and branches, are frequently employed 
in the filling of drains. They serve the purpo.se of affording a 
more pervious eh/Vnnel to winter, but tliey sotm decay, and tlie 
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drains are very apt to be choked. Sometimes^ indeed, the 
channels formed by the water remain, when there is a consi- 
derable current, long after tliese materials liave^rfecaycd. But 
this cannot be depended upon, and such materials, therefore, 
ought not to be used if better can be obtained. 

Sometimes a species of draining, termed Wedge-draining, 
has been employed. The general method of performing this 

is to form a narrow trench with a long 

narrow shovel. The spit being taken 

out as deep as the shovel can go, a scoop 

is employed to' clear out the mud and 

loose earth at the bottom. Then another ' 

spade narrower than the first is used, 

and a second spit taken out, and lastly 

a corresponding shovel to clear the whole 

out, — ^forming a trench with a ledge as in ^ \ 

Fig. 121. ^ 

A piece of sod, with the grass side below% is then forced 
down, and resting upon the ledge, a space is loft for the water 
below. Sometimes the ledge is dispensed w ith, and the sod 
is merely formed into a wedge, narrowed towards the grassy 
side, and this, w'hen the little trench is cleared out, is pressed 
into it and covered with eai’th ; and as it does nut reach tlic 
narrow bottom, a channel^emains below, through which the 
w'ater percolates. 

This simple species of drain has been extensively adopted in 
some districts ; and as it is easily formed, and as the number 
of drains may be multiplied at littli? expense, considerable be- 

.nefit.has resulted from the use of it. But although drains of 

" ^ 

this kind will sometimes remain open for a considerable time, 
they are exceedingly apt .to be closed up ; on which iiccoimt, 
tlie use of tile is in most cases to bi^'preferretl. 
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Vi. succession oh crops. 

All plants which are cultivated, and which are carried from 
the ground where they are produced, tend to render the soiji 
less productive, or, in the language of farmers, to exhaust it. 

But plants which are suffered to decay, or which are con- 
sumed by animals on the gi'ound on which they grow, do not 
exhaust the soil. On the contrary, the decay of the stems and 
leavS' of such plants, either naturally, or by the consuming of 
them by animals, tends to add those decomposing orggtnic mat- 
ters to the soil which form one of the elements of its fertility. 
This process may be imperceptible and slow, but it is that 
which Nature herself employs to form the soil, as distinguished 
from what has been termed the subsoil. 

Sometimes this process of decay is counteracted by the sin- 
gular natural })rovision, of a conversion of the decomposing 
vegetables into a substance which itself resists decomposition 
— ^peat. But, with this exception, the tendency of the decay 
of vegetables ui)on the surface is to add to the fertile matters 
of the soil. 

This is well understood in the practice of agi’iculturists. 
AMieii the productive powers of a soil have been exhausted by 
cailtivation an<l the carrying away of its product' from the sur- 
fiKM', it is laid^do’s\ii to herbage, in which state the tiiture vege- 
tation which it protluces tends, by its decomposition upoi] the 
surface, to renovate the ju'oc^ictive ]>owers of the soil.. Land 
in this state.is said to rest. 

When land, however, has been* einpoverished by successive 
crops, and has become full of weeds, Hhe laying it down to 
i*<4St in thati state is attended with less beneficial consequences 
than \|lien tli^>*soil has been previously cleaned of injurious 
weeds, and fertilized by good culture. In the former case, 
the process of renovation is slow, if perceptible at all ; the 
useless plants increase, and not those which are beneficial 
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I1I4 ibotl to paftiiiring animaM. fjind, when properly 
\a\iL down to grass, therefore, tends to recover its wasted 
powers of production. Land not projierly laid ^({wn has less 
of this faeaiii)^ property, and may be more full of weeds, and 
110. richer i\ hen up aguin after a time, than when 

first laid down. I'nder <^ood management, however, tlie lay- 
injf down of eidtivated land to jtrrass and other herha^jfe-phints 
to be eonsiinicd u[»on tlie groim^ is a mean of resting the 
soil, and renovating* its janvers ofprodiudion ; and this iiu>do 
of recruiting an oxhanstoil soil being* always at the coinmuntl 
«)f the farmer, its application is important in practiee. It is 
to he observed Jilso, that the poorer soils require this species 
of rest and renovation more than those wliich are naturally 
productive. 

The experience of husbandmen from the earliest times has 
shown, that the same kinds of ]>lant.s cannot be a<lvantageoiisly 
cultivated in continued suecessioii. The same <.»r similar spe- 
cies tend to grow feebly, or degenerat(N or become more sub- 
ject to diseases, when cultivated successively upon the same 
ground. Different causes have been assigned by physiologists 
for this degeneration ; but whatever opinion may be formed 
regarding the causes, it is from the observed fact that has 
resulted the rule which forms tlic basis of a system of regular 
alternation of crops, namely, that ])lants of the .same or similar 
species .shall not be cultivated in immediate succession ; and 
further, the same rule has been thus far extended, that the 
same species shall recur at iis distant intervals of the course 

as circum-stances udll allow. 

« 

All herbaceous plants whose produce is carried off the giviiind 
whiehyieULs them, may be said to exhaust the soil uj>on whieli 
they jfrow. But all such plants d«> not exhaust the soil in the 
same d^*gre(? ; for after some s[iecie.^ the .soil is seen to 1 k» 
more impoveri.slied thai> after others. 

And not only doVlilferent sjieeies of plants •exhaust the soil 
in a greater or le.ss degree tlian others, but tlSo same .species 
does so according to the different period of its growtl,* u'hicli 
the ])lant is removed fi* 1 »m the gronml. 
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When a herbaceous plant is suffered to grow unial it has 
matured its seeds, it exhausts the soil more than when it is 
removed b^rc its seeds are matured. All herbaceous plants, 
therefore, when cut in their green state, tliat is, before they 
have matured tlieir seeds, exhaust tlie soil less than when 
they remain until they have ripened their seeds. Thus the 
turnip, when used in its green state, is one of the least exhaust- 
ing in the agricultural class of plants to which it belongs ; but 
the turnip, when allowed to remain upon the ground until it 
lias ripened its seals, is one of the most exhausting jilants that 
is cultivated amongst us ; and so it is ivith the rape and others. 

Pra’tlier, certain plants, by the larger or smaller quijitity of 
manure which the cOnsumjition of them affords, ape more or 
leas useful in maintaining the fertility of the farm. 

When a herbaceous plant is suffered to mature its seeds, 
and w'hen any [tart of tliese seeds is carried off the farm, the 
plant affords, when consumed by animals,^ a smaller, return of 
manure to the farm tlian if the same plant had been cut down 
before it had matured its seeds, and been in that state con- 
sumed by animals. Thus it is \rith the^ turnip plant referred 
to. Tliis plant is with us sown before midsummer. In the 
fii’st season it forms a napifomi root, and puts forth>a large 
system of leaves. Early in the following season it put§ forth 
* a long stem, which bears flowers, and the seeds are generally 
matured about midsummer. ' If this pfant is removed in the 
first stage of its growth, that is, after it has put forth its large 
leaves and formed its root, and is then consumed by animals, 
it return.s a great ijuantity of manure ; but if it remains until 
the second state of its growth, then the consumption of its 
roots and leaves retunis scai-ee any manure. The juices of the 
root have apparently been exhausted in affording nutrition to 
tl»e flower-stem, the tfowers, and the tsceds. 

• It is beyond a question that, in order to bring a plant to 
its ejvlivc mytlurity, by the perfecting of its seeds, a lai’ger 
quantity of flie nutrient matter of the soil is sucked up by it 
than when it is brought only to its less advanced stages. When 
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tacf m grwUy more oKhnoKtoi^ of tlio »oirAti?i4ich ti^’ 
grow tliw when Uioy are cut down whife they ar^wii ; and 
\i tVosc seeds arc in wh(Je or in \\%rt carried offfte farm, the 
crops arc exhausters of tlie farm, as well ns of the (ground 
which had produced tlunn. ^Verc the ripeiicnl seeds to be wljolly 
returned to the soil, it may be believed that tliey would give 
back to ii all the nutrient matter whieh had been derived from 
it. But, ill ju-actice, seeds are employeil for numy purjioses, 
and are generally carried otf the farm whieh pi’othiees them. 
When this is done'iu whole or in part, the plants produced are 
in an eminent degree exhausters oftlie farm, as well ascfPtlie 
soil on which they have grown. 

Further, certain plants, from their mode of grow'th and cul- 
tivation, are more favourable to the gi'owth of weeds than other 
plants. The cereal grasses, from growing closely together, 
and not admitting^ or admitting' partially, the eradication of 
weeds, are more favourable to the growth and multiplication 
of weeds than such plants as the turnip and the potato, which 
are grown at a considerable distance from one another, and 
admit of tillage during their growth, and w hose broad leaves 
tend to* repress the grow^th of stranger plants. 

Having these principles in view’, jjertain rules may be de- 
duced from them, for the order in w hich the crops of plants in * 
cultivation in a country shall succeed one another on the same 
ground. 

l;it, Crops consisting of jdaiits of the same or similar hpecies, 
shall jiot follow in succession, but shall return at as distant in- 
tervals as the case Avill alloAv. ^ 

2^/, Crops consisting of ]»lants whose mode of growth or cul- 
tivation tends to the pro<luclion of weeds, shall not follow in 
succession. 

3d, Crops whose culture admits^>f the destruction of weeds 
shall be cultivated when avc cultivate plants wllijch favc^v^’ the 
production of weeds. And further, crops whose consumption 
returns to the soil a sufficient rpiantity of manure, shaV be cul- 



SUCCESSION OF ^llQt>s4 203 

tivatedUt ipiDjrvais sufficient to maintain^ or increase tlie ferti- 
lity of the 

4/Al^^’iien land is to be laid to grass, this diall be done 
when the soil is fertile and clean. # ^ 

These rules may be applied to the plants which form the 
subject of common cultivation in the fields. In this country, 
the plants chiefly cultivated on tlie large scale are, — ^the cereal 
gra.sses, chiefly for the farina of their seeds ; certain leguminous 
plants, as the bean and the pea ; plants cultivated for their 
fd)re.s as tln.‘ flax and hcinj) ; for their lea>^es, roots, or tubers, 
as the turnip, the cabljage, and the potato f and eertaui legu- 
miiiTius and other plants lor forage or herbage. The plants of 
these different classes are yet to ho described ; and they are 
now only refernal to with relation to the order in which tliey 
nuiv succeed one anotlier. 

l.v/, One class of these plants consists of the cereal grasses. 
I'hese are chiefly wheat, barley, oats, and ^partially rye. All 
these ])lant.s are in an eminent degree exhausters of the farm, 
'riiey are all suffered to matiu-e their seeds, and are wholly 
oi* partially carried away from the fami.^ Further, from the 
manner of their groAvth and mode of cultivation, they all tend 
to favour the production of weeds. For these reasons^ and on 
the general principle that plants of the same or similar kind.s 
* should not follow in sucee.ssion, the cereal grasses .should not 
succeed <iiie another, but should be preceded or followed by 
some crop, which idtlier exhausts the soil less, or admits of a 
more perfect eradication of weeds. 

2d. The h'guiniiious jdants cultivated for their seeds, ;is the 
bean and the pea. are all e-^iausters of the soil. Tlxjy ripen 
their seeds^ and these seeds ju’e for the most part caiTied off 
tin? farm. Some have supposed that they arc less exhausters 
of the soil than the cereal grasses, -d^ut the essential differ- 
i^nce between them, wheiij^considered with relation to their 
effect thmtj from their growth, and the manner 

of cultivating them, they are greatly less favourable to the pro- 
duct ionjof weeds than the cereal grasses. By their broader 
s\st(*ni of leaves, they tend to stifle tlie grcnvth of weens more 
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than the cereal grasses : and further, they admit of tillage 
during a great part of their growth. This is especially the 
case with the bean, which is therefore regarde(|/as a ^eftil 
cleaning crop, and so is cultivated in rotation with the cereal 
grasses, as a mean of presenting the land clean. 

3rf, Hemp and flax, which are cultivated chiefly for their 
fibres, and all plants cultivated for their oils, are exhausters of 
the soil. They are suflered to fonn and ripen their seeds, and 
their stems afford no return of manure to the farm. 

The next class of plants, from the large returns of manures 
which the consumption of them affords, may be* regarded as 
enriching or restorative crops, in contradistinction t<r the 
others, wljich may be termed exhausting crops : — 

1. The turnip, the rape, and other plants of the cabbage 
genus, cultivated for their roots and leaves, and consumed 
upon the farm. 

2. The potato, the carrot, the parsnip, the beet, and other 
plants cultivated for their tubers and roots, and consumed 
upon the farm. 

3. The leguminous plants, — ^the clover, the tare, the lue(‘me, 
and others, — when cut green for forage, and consumed uj)on 
the farm. 

The plants of the latter class, namely the leguminous, when 
mixed with gramineous [dants, as the rye-gi’ass, are commonly ' 
termed the artificiargras.ses, but would be more correctly 
termed the cultivated herbage or forage plants. Tliey are 
often suffered partially to ripen their .se(*ds, and are made 
into Ijiay ; and in this case they follow the general law% ex- 
hausting the soil more than when used green. And when the 
hay crop is carried away from the farm, they are to be re- 
garded *as exhausting rather ^han restorative crops. 

In speaking of thesetiifferent cla.sses of plants, the folhvw- 
ing terms may be emplojvd : — • • , 

1. The cereal grasses may be termed Corn-etT^ps. 

2. The leguminous plants cultivated for their' seeds, Pulse- 
crops. 

3. The turnip, and other plants of the same kind, eultivated 
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tor their roots and loaves, may, with reference to the mode 
of consuming them, be termed Green crops ; or, with refer- 
ence to the manner of preparing the ground for them, Fallow- 
crops. ^ 

4. The potato and plants of other families cultivated for 
their roots and tubers, may, in like manner, be termed Green 
or Fallow crops. 

5. The leguminous plants cultivated for green food, as the 
lucerne and tare, may be termed Green Forage crops. 

And, lastly, the mixture of gramineous and leguminous 
plants cultivated for herbage or green food, may, in compliance 
with common language, be still termed the Sown or Artificial 
(ilrasses. * 

Further, distinguishing these different classes of crops ac- 
(jordiiig to their effects upon the fertility of the farm, they 
might be divided thus : — 

1. Corn-crops, — exhausting crops, and fj^vourers of weeds. 

2. Pulse-crops, —exhausting, but cleaning crops, or capable 
of l)eiiig rendered so. 

3. Green or fallow-crops, — ^restorative, and cleaning crops. 

4. Green forage-crops, — ^restorative, and sometimes clean- 
ing croj)s. * 

5. The sown gi’asses, — ^I’estorative crops.* 

Knowing these, the general characters of the cultivated 
plants, >ve have, in devising a rotation, to cause the restora- 
tive aad cleaning crops so to alternate with the exhausting 
crops, as th'jLt the lainj may be preserved fertile and clean. 
Further, when we find that land cannot be sufficiently cleaned 
by means of cleaning crops, wwe must make use of the <summer 
fallow ; and again, when we find that land requires rest, we 
may lay it dow'ii to gr^ss for a Ibnger or shorter time, taking 
care when this is done, that the lancf sliall be in as fertile a 
State as cfrcumstances wdll j^llow, and free of weeds. 

The applbfation of these principles will be best explained by 
adverting to some of tliose courses of crops which have been 

•• Memoir by me ou the Lease. — Quarterly Journal of Agriculture. 
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found good in practice, both as maintjuiiiiig or increasing fhe 
fertility of the soil, and as admitting of an econoinjcal division 
of labour upon a farm. 

The iust of these coufscs is the four ycai’s* course, or four- 
shift course, a.« it is sometimes called. This course is of very 
general application, and forms the basis of noarW all the most 
approved rotations on the lighter soils and inferior clays of this 
country. It consists of a regular alternation of the following 
crops : 

1st year, Turnips or other green crop, manured. 

2d, Corn-crop, as wheat, barley, or oats. 

3d, Sown grasses. 

4th, ' Corn-crop. 

In this course, we observ'o that each e.\hausting crop alter- 
nates with a restorative one ; and that, in each year, one-half 
of the farm is under exhausting, and one-half under restorative, 
crops. , 

This rotation is adapted to a largo class of soils fit for carry- 
ing green crops, though those soils ought to be rather of the 
better class, in order.to admit of a continuance of this course 
in cases where there does not exist a supply of extraneous ma- 
nures. • WTien the whole proiluce of the restor.ativo crop.s 
namely, the green crop and cultivated grasses, and the straw 
of the corn-crops, are ‘consumed upon the farm, the fertility of 
the soil will be generally maintained under this course. Ilut 
when these are partially earned away, a supply of extraneous 
manures is necessary, otherwise the sofl will decrease in ferti- 
lity, and the course become what is termed a scourging one. 
This course, although an admirabh one for an extejisive class 
of soils, has .this defect, that the crops of the same 1 :ind return 
at too frequent intervals, and hence are ppt to fidl off in (piality 
and productiveness. Uhder a long continuance of this course, 
the red clover can ofjen scarcely l^e made to grow. * The land 
is said to tire of the crop, and the expression an-^J the fact il- 
lustrate the general principle before refoiTed to, that plants of 
the same species sliould not return at too short intervhl.s. 

The four years’ course, however, with the defects that at- 
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tend it, is of very general application. It was derived from 
Norfolk, and is frequently termed tiie Norfolk-course, and it 
is, in a*grca)s>ncasuro, from its general adoption tliat the hus- 
bandry of that country has become so^ celebrated. 

The summer fallow may be substituted for the manured 
green crop in the first year of this course, and then the course 
becomes ; — 

1st year, Summer-fallow ; 

2(1 ( .^irn-cn^p ; 

3d Sown grasses : 

4th Corn-crop. 

The course, thus modified, is adapted to the stiff and humid 
clays, where turnips and other green crops cannot be profitably 
raised. The course is defective in this, that the summer-fal- 
low is too frequently repeated ; and it has the same defect as 
the Norfolk-course, as to the fire(iuent retmm of the cultivated 
red clover. , 

Otlier rotations, founded upon these, are produced simply 
by pnJonging the jieriod for which the land sown with grass- 
seeds shall remain in grass. When the gom’se is intended to 
be for five years, the land remains two years in grass thus : — 

1st year, Suiniiier-fallow, or green crop manured; 

2d (vorn-crop ; 

3d Sown grasses ; 

4th Grass for pastui’e ; 

,(5th ("orn-crop, generally oats. 

This excellent course isless severe than the four years’ course, 
and, requiring less manure to maintain or increase the fei;tility 
of the soil, it is better adapted to all soils of inferior quality. 
It does not yield so great a gross produce as the .four years’ 
course, and therefore, where the %oil, or the command of ma- 
nures, admits of the latter, there is not Aiy reason why it should 
not be ])reScrred. But in ot|kcr and dissimilar cases, the five- 
years § course, ^s this is frequently termed, will be found to be 
preferable. Wherever, in this course, the soil is suited to the 
]>roducti«n of green crops, the first crop of the series should 
be of that kind. But when the laud is not suited to the pro- 
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Vim two years in gntss, is suited to soils pretty lou in the 
scale of fertility, yet it is often necessary, w hen the soil is pom- 


OT e\\\austed by previous oroppiiip, to allcuv it a longer rest ; 
in wliieli case, the laiul, insteail of two, remains three or mure 


years in gl ass. 

The four and the five years’ courses are suiti'd, it has been 
said, to a gi’eat extent of land in thiseounhy. Hut tJie richer 
clays, as well as the lighter loams of tlie l>(‘tter class, adniit of 
a more extended and varied range of cultivation ; the particu- 
lar plants to be “produced being determined by demand for the 
produce, peculiarity of local situation, eommaiul of extraneous 
manures, and the like. 

When this is tlv3 ctise, it is easy to exten<l the four-yeai*s* 
course in a manner to comprehend the inrther plants to be pro- 
duced. Let it be supposed tliattlie land is of the richer clays, 
and that it is suitech to the summer-fallow, then the course 
may be : — 

1st year, Summer-fallow, manured ; 

2d Wheat ; 

3d • Sown grasses, generally for hay or green forage ; 

4th . Oats ; 

5th Beans, manured ; 

6th Barley or wheat. ^ ^ 

This is a course deserving of imitation in all the cases suited 
to it, that is, where the soil is suftciently clayey and rich, and 
does not require rest in pasture. Under this co;irse, it will 
oe seen that two-thirds of th^arm are under exhausting crops, 
and one-third in summer fallow and restorative crop. 

A slight deviation jcan Be made*pn this course without altop 
ing the principle of It, .namely — 

1st year, Suihmpr-fallow, manured ; 

*2d ’ Wheat 

3d . . 'Beans f 
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4th year, Barley or wheat ; ^ 

5tli Sown grasses, generally for hay or green forage. 
6tli Oats. 

But we can render this course less Severe, by allowing the 
land in grass to remain two years in that state, when the 
course becomes — 

1st year, Fallow : 

2d Wlieat ; 

3d Sown grasses ; 

4th Grass ; 

5th Oats ; 

6th Beans ; 

7th Barley or wheat. 

In which case we have three-sevenths in restorative crops, and 
foiir-sevcntlis in exhausting crops. It is therefore more severe 
than the four years’ course, in which two-fourths are in ex- 
hausting crop.s. When the soil is light and fertile, as a sandy 
(»r gi’avelly loam, the summer-fallow of the last-mentioned 
, 'ourses may be dispensed with, and any kind of green crop 
bstituted : — , 

^ 1st v ear, Green erop, as turnips, potatoes, beet, or the 
like, manured ; 

2d Wlieat or barley ; 

3d Sown grasses ; 

4tli Oats ; 

5th Pease or beans, manured ; 

6th Bariev or wdicat. 

• • , 

Under this course, as before, two-thirds are exhausting crops, 
and one-third restorative crop^. The course requires a good 
soil. It may, be rendered less severe, by allowing t^e land to 
remain two years in grass, in which case the course becomes — 

1st yem*, Green crop, manured ; 

2d ^ Wheat or barley;.. 

3d^ Sflwn grasses, for green forage or hay ; 

4th Grass for pasture ; 

5th Oats ; 

6th Beans or pease, manured ; 

7th Barleji or wheat ; 


o 
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In this case* we have tlnee-sevenths in restorative crops, and 
four-sevenths in exhausting crops, in which respect it appears 
inferior to the four years’ course ; but it is suj/rior to it in 
this, that the crops are more .viuied, and if we shall make wheat 
only once in the rotation, it w ill fulfil in an oininent degree 
this condition, that two crops of the same species shall return 
at as distant intervals as possible. 

These several courses illustrate the principle of a good sys- 
tem of rotations, as applicable to the plnnts commonly culti- 
vated in tliis country, and they are all capable of being reduced 
to prjictice upon* the farm. They may serve as the basis of 
other courses, where plants not enumerated here are to be in- 
troducecLiinto the course. 
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VII. CULTIVATION^ OF" PLANTS. 

I. PLANTS CULTIVATED FOR THEIR SEEDS. 

I. CEREAL GRASSES. 

Of the cereal grasses, the most commonly c,iiltivated in this 
comitry are wheat, barley, oats, and, in a lesser degree, rye. 
These i)resent certain common characters, and admit, to a con- 
siderable degree, of a similar mode of culture. Before, there- 
fore, treating of the species, it will be well to consider those 
circumstances with respect to culture in which the kinds enu- 
merated agree. 

The seeds of these cereal grasses may bc*sowni cither pre- 
vious!}' to winter or in spring ; wheat and rye are, for the most 
part, sown l)(‘fore winter : l}arley and oats generally in spring. 
They may be sown either broadcast or in Tows. 

AVheii they are sowm broadcast, the o])eration may be per- 
formed either by the hand or by a sowing apjjaratus. 

• AVhen they are sown by the hand, the grain is contained in 
a basket, or in a sheet slung over the right shoulder of the 
sower. This sheet he IndJs distended by his left hand, and 
uses the right in sowing. He walks, with a measured step, along 
the ridge, scattering thoi grain in a uniform manner across 
it. He passes twice along a ridge of from 15 to fi.;. i'a*. * 

18 feet, so that each cast is acibss half the ridge. 

The corn is {ilaced in sacks in the field at coii- 
veniopt distances, and may be carried an as- 
sistant to tin; sower in a straAV-J^asket (Pig. 122). 

Experience teaches the sow?r to regulateHhe quantity teethe 
acre, an*d to scatter it equally upon the surface. An inexperi- 
enced sow^r scatters it uneqmdly, and often with intervals of 
thinner sowing between the casts. 
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To render the execution of the work less dependent upon 
the ^U1 and attention of the sower, and to depute the seeds 
with greater equality, the broadcast sowing-inachine (Fig. 80) 
may be employed. Th's ni&chine is drawn by a horse, which 
waiks ill the open fnrrow, and it is of size sufficient to sow tlie 
half of two adjoining ridges, or the space of one entire ridge, 
at a tinio. 

When ‘ hi« machine is used, tlie grain is, as in the other cases, 
brought forward from the sacks in a basket, ami emptied into 
the seed-box. By the revolntion of the internal spindle with 
its wheels or brushes, the seeds fall through the ainrturos ; 
these apertures being made to be enlarged or diminished, so as 
to allow "the seeds to fall through in the cjiiantity reipiircd. 

AVhcther this machine or hand-labour be employed, the har- 
rows arc immediately to follow, giving the number of turns re- 
quired lengthwise and across, until the seeds are sufficiently 
covered. r 

AVhen the grain is to be sown in rows, tlie sowing-macliine 
may move either lengthwise in the direction of the ridges, or 
across. In tlie former case it is convenient that the machine 
be of a size to suit the ridges, so that it may complete each ridge 
at tvfo turns. The distance between the rows may be 12 
inches. After the machine has passed over the land, it is t,o 
be slightly harrowc^h 

The advantages of drilling are chiefly in the case of the 
lighter soils, and especially where these are apt to be overrun 
with annual weeds. The intervals between tlvj rows admit of 
being tilled by the hoe, so that annual weeds may be destroyed 
before? the crop shall cover the ground. This tilling between 
the rgivSjttoo, is favourable to the gi’owth of the plants. In 
Norfolk and the lighter soils of Suffolk, and indeed very ex- 
tensively in England, tlie drill-system accordingly is preferred 
to the broadcast. Jn tile Nortliof England, pnil'in Scotlatid, 
the broadcast system is preferred. When tb: land <s sown 
broadcast, it admits of no further tillage during the growtli of 
the plant. For the most part, the only weeding Miich it re- 
ceives is the pulling up of individual plants, but more fre- 
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quontly by cutting them over by the simple instrument termed 
a weed-hook. 

■ FIk- 12a. 


Before the corn shoots, as in the month of ^lxnv, bands of 
young persons, or females, with these weed-hooks, pass along 
the ridges, and cut over the thi.vtles, docks, or larger weeds ; 
which is generally sufficient to pr(‘V(»nt their rising'to seed, and 
interrupting the reapers in harvest. 

AVIieii the corn, however, is somi in rows, h admits of being 
hoed in spring. This is souietiines rlouo by a horse-hoe. But 
the more general method is by the hand-hoe ( Fig. 79) . Each 
hoer generally takes one row, hoes the earth as near to the 
growing corn as possible, and juills up also by the hand any 
weeds amongst the corn. 

Tlie cereal grasses receive no other tillage during their 
grow th, except an incidental one wdien the grflss seeds are sown 
amongst them in spring. The grass-seeds ai*e sown broadcast 
upon the surface, and then covered by the harrow's or roller. 

In the end of summer, w hen the green cofour of the stem has 
nearly disapi)eared, and when the grain, having changed from 
its milky state, has somew hat hardened, it w ill be proper to 
commence the process of reaping. It wdll not be necessary to 
delay the operation until the grain shall have become w'hat is 
terme<l dead-ripe ; for before this state of the plant has occur- 
red, the grain wdll have attained its maturity of size, and the 
sap have ceascvl to ascend to nourish it. and the process of 
hardening will proceed equally well, although the steun be se- 
parated from the ground. By Vutting before the state of ex- 
treme ripeneSSi, hazard from winds and rains w'ill be lessoned, 
as well as the loss from shaking out the gyain during the reap- 
ing and removing of it ; and the straw will be secured more 
fulf of nutritive juices, and more fit for thc» purposes of pro- 
vender. *• 

In the reaping of corn the stems should be cut as horizon- 
tally and efose to the ground as the nature of the instruments 
employed will admit. They should be laid in rows or bunches, 
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with the heads in one direction, in such a state as to be easily 
collected and bound into sheaves, and all this with tiie least 
waste of grain and the greatest economy of \ah6m\ ' , 

The insti'uinents empioyed in reaping are the sickle and the 
scythe. The blade of the sickle is i 
smooth or serrated. 

In using the sickle, the reaper 
holds the instrument in his right 
hand, and seizing the sterns of corn 
by small portions with his left, he cuts them horizontally through 
wthin a few inches of the gi*ound, by pulling tlio sickle toward.s 
him. When he has collected as much as he can conveniently 
support ^by his himd, he lifts the wliole up by the aid of his 
sickle, and lays it on a short rope, formed of the stalks of corn, 
and laid upon the ridge behind him. AVheii a sufficient num- 
ber of these handfuls is laid upon the rope, another person n ho 
follows hinds the whole up into a sheaf. 

To arrange the reapers in the field in the way best suited 
for despatch, let 3 be placed upon each ridge when the breadth 
is less than 18 feet^ with a man for every 6 reapers, to bind the 
sheaves, and place tliem ui)right in the way to be described. 
Let It be the duty of the centre reaper of ejveh ridge to make 
also the ropes or bands by cutting, or when the corn is very 
short by pulling, a^small handful of the corn, twisting it to- 
gether at the ear-end, and dividing it into two smaller parcels ; 
and let this band be laid down upon the stubble behind him. 
When the ridge, liowever, is 18 feet, or more iij. breadth, there 
be 4 reapers upon each ridge, and then there must be 2 
binders for every U^ree ridgeis being 1 binder for every 6 
reapers as before. 

The binder havingf tightfiy bound the sheaves, he places them 
upon every altemat(^ridge, resting upon their bases, and upon 
one another. Fiv^ pai5*s of the*$ie sheaves, when the crop is oats 
or barley, and six pairs when it is wheat, may^.be conveniently 
placed in rows together ; and in the case of the oats or barley, 
the whole may be covered by two sheaves, the but-ends of which 
lie towards each other, with the ear-ends divided a little, and 
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pullsd down so as to cover and defend the upright sheaves, 
thus xnaking twelve sheaves to each shock. In the case of 
wheat, ^e sV^ms of which are hard and dry, and which re- 
quires to stand in the field only a few* days before it is ready 
to be carried liome, the head-sheaves are omitted. In the case 
of oats and barley, which, on account of the great softness of 
their stems, require to stand a longer time in the field, the 
head-sheaves are used for the purpose of securing the upright 
sheaves against the effects of the weather. 


Fijr.m 



The shocks should be set nearly north and south, so as to 
be equsilly dried by the sun on both sides. , By means of the 
head-sheaves, the other sheaves are protected from an ordi- 
nary shower, which runs, off from the convex surface, and the 
whole stand till they are .sufficiently dry to be transported to 
the barn -yard. 

There is rOne valuation from this method of arranging the 
sheaves to be noticed. It is cvei* proper to cut crops of corn 
when dry, but often, from the effects of dews and rains, the 
c»op is in a moist state whefi it is iTecessary to reap it. In 
this stjite, an^ Jhe observation applies chiefly to oats, it might 
be unsafe to unbind the sheaves tightly at once, lest they should 
become mouldy or the ears sprout. In this cjise the rope may 
be drawn very loosely round the sheaf, and nearer to the ears, 
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SO that tlie bottom may be strOtched out, and eaoh sheaf made 
to stand separately upon its own base (Fig. 127). In tliis state 
,the sheaf is less protected from the injiuries / Fig. ht. 
of the weather, but a readier access being 
allowed to the air, it dries sooner, and is 
not so apt to be injured when it has been 
put up in a wet state. Before these loose 
sheaves are removed from the ground they 
ought to be boimd tightly together in the 
same manner as the others, and either car- 
ried at once to the bam-yard, or placed in 
regular shocks until it shall be convenient 

to remove them. 

« 

In this whole process of reaping, a very minute cJire is ne- 
cessary in calling all the parts of the work to be well and di- 
ligently executed. It is especially important that the reapers 
be made to cut as low as can conveniently be done ; for in this 
way only ^vill the stubble be left clear of loose and straggling 
heads. Further, the straw of this class o^ plants is always 
more succulent near the root, and a slight ditterence in the 
height of cutting w’ill make an essential one in the weight and 
value of the straw produced. 

The other instruments usually employed in reaping, are 
scythes of diflFerent kinds. The common scythe may be em- 
ployed for this purpefse, in which case there should be attached 
to it an apparatus (Fig. 128), for the purpose of supporting 
the stems, during the action of the blade, and laying down the 
corn with regularity. 

Fi^. 12S. 



This apparatus, usually termed a cradle^ may consult of three 
slightly bent pieces of ash, mortised into a piece of wood, 
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which is attached to the end of the lower part of the handle, 
so as to be vertical when the scythe is at work, and the upper 
part is*£xedtby a rod or cord passing from it to the handle. 
The three pieces of ash stand above -the scythe, and parallel 
to it, and are of such a length as to extend over half the blade 
or more. In place of the common scythe here described, there 
has ’been recently introduced one with two handles, which, by 
placing the mower in a less constrained position, is more easily 
worked. 



The mower cuts from right to left. , In some parts the 
practice is, for the mower to cut towards the standing com 
on which, accordingly, the cut com rests, assistants following 
^close to remove it. But the better practice is, for the mower 
to cut towai’ds the open side. In this ra^ner, the corn is laid 
down with considerable reguliuity. 

Each mower is followed by one person, to make the bands, 
and lay the epm upon ^hem. A person follows immediately, 
and binds up the sheaves, precisely as is done in the case of 
reaping with the sickle. Another person follovrs every two 
mowers with a large rake, with curved- iron teeth,(Fi^. 130), 
to rake, the stubble. 
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In place of the hand-rake, rakes drawn by horses may be 
employed. The following is an example of one of this class of 
instruments, so formed that each tooth moves iv^epelldently 
of the other. The teetk are of iron, fixed each to a separate 
handle of wood, and all the handles are attached by their ex- 
tremities to a rod of iron, on which they are moveable. Fur- 
ther, the handles arc all separately attached by chains to a 
common bar, and this bar being attached by chains to handles 
held by the workman, the whole teeth can be lifted frdbi the 
ground at once, and the collected stems of corn allowed to fall 
down. In the figure, C is one of the teetli, D the handle to 
which it is fixed, B the common bar to which the handles of 
the teeth ;ire attached by chains, AA the handles held by the 
workman, and attached by chains to the bar B. Further, the 
bar B may be divided into two parts, so that one-half only of 
the teeth shall be raised at the same time. 



Corn mown by the scythe is cut closer to the ground than is 
common in practice by tlie sickly, and tlie stems being less 
compressed together, they are sooner ready for bejng carried 
home than when reaped by the sickle. The sickle excels the 
scythe in this, that theVorii is laid down more regularly, with 
the heads in one direction, a poin^ of importance in all cases, 
but ei^pecially when the thrashing machine is td^bc usec^ 

An instrument surpassing the sickle in despatch, and the 
scythe in the regularity wth which it lays down the. reaped 
corn, is the Hainault scythe (Fig. 132), 
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The workman holds in his left hand the bent instrument A, 
with which he presses upon the corn 
aboutthe middle, and he then strikes 
it near the root with the scythe H, 
which he holds in his right hand, 
laying the cut against the standing 
corn. He employs the bent instru- 
ment and tlie scythe to collect the corn. This m.ethod of reap- 
ing i.^|)ractised ill Flanders ; and a similar method, though with 
a different instrument, is followed in some parts of England. 

Whatever be the means employed to reap the corn, it ought 
not to be left loose upon the ground, but secured in sheaves 
and shocks until it can be transported from the field. This is 
required, at least in a moist and uncertain climate. 

When the corn has remained a sufficient period in the field 
for the juices in the stem to be dried, and when the sheaves 
are freed from external moisture, it Xvill b? time to convey the 
crop from the field, and to sccirne it in a place of safety. A 
certain exhaustion of the natural juices is necessary ; for other- 
wise the mass, when collected together ip quantity, and exclu- 
ded from the air, would ferment. While, therefore, no favour- 
able occasion is to be neglected of securing the crop, its subse- 
quent safety must not be endangered by precipitation., The 
proper time for its removal will be learned by a little practice 
in the fields. The sheaves should feel light when lifted up, 
and no particular sensation of cold or damp should be expe- 
rienced in thrusting the hand into the body of them. In four 
or five days of good weather, wheat will generally be .fit for 
carrying Iiome, and oats an^J barley in twelve or fourteen. But 
the process may be retarded when the air is moist, ^ and without 
wind, and still more when rains intervene. In this case, the 
eifi' will often sprout, and the straw'"^ become injured. Fre- 
• quently, in these circumstances, th* head-sheaves must be re- 
mov^od to gi,fe access to the air, and often the entii\3 sheaf 
spread out during the intervals of sunshine. 

The^com being ready, the sheaves are to be forked into the 
cart or waggon. The cart employed is sparred at the sides, 
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and has a projecting frame-work all around (Fig. 5G). The 
sheaves are built on the carriage by the driver, another per- 
son forkinij them to him from the shocks. Jn building, he lays 
courses along each side, the but ends outermost, filling up tlic 
heart by sheaves laid lengthwise. In this manner he proceeds, 
until he has built the lotul to the lieight to which it can be 
with safety raised, when two rope.s, one fastened to each side, 
are tlirowu qver the load, and tied tightly at the opposite 
sides ; but when the distance is short, the tying with ropes is 
omitted. 

I- 

Tlie corn is then to be seciiretl in stacks built near the barn, 
— practice gi*eatly superior to that of* securing: it in lar^je 
houses or « barns in a climate like that of llritain. When 
placed in this latter situation, the corn requires to remain 
longer in the fields before it can be safely stored, is more sub- 
ject to injury from various causes, and, being too much exclu- 
ded from the external air, does not keep so safidy. 

The stacks may be made circular, with a diameter of 12 feet 
or more, according to the convenience of the farmer, and the 
size of his barn. The manner of wwking is this : — 

A circular layer of straw, or other sid)stance, is laid, to form 
the bottom. The w'orkman begins by placing a sheaf upright 
in the. centre of the intended stack, round which he places * 
other sheaves, also on Jheir but-ends, Avitl) the tops inclining 
inwards ; and this he continues to do in regular courses, tlie 
sheaves being placed closely together, until he nearly reaches 
the outside of his foundation. He then lays an outside layer 
all around, the buts being outwar<ls, with the toji and ujiper 
half of the sheaves resting upon the inner ones. In tliis ope- 
ration of layjng the exterior layer, he first grasps a*sheaf, and 
then, placing it close to, aiuT somewhi^t ui)on, the sheaf hist 
laid, he presses upon it^vith his hands and the weight of his 
body, and lifts himself forward, unVil lie has placed *Jiis knees* 
upon it : and then, grasping another sheaf, ho, .iu the game 
manner, places it in its position, and so moves on from sheaf 
to sheaf. He thus lays a layer of sheaves all aroufid, and 
then a second layer, in the same maimer, filling up, where oe- 
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cossary, tlio interior of the slack, until he has raised the whole 
nearly to the same level as the top of the upright sheaves be- 
lore mentioned. 

Having completed this first pa^t of liis work, that is, having 
laid his outside layers, and filled uj) the heart, so that the 
whole may he nearly level, but with a slight dij) from the cen- 
tre outwards, he proe<jeds thus : — He lays his second course" 
of shejives all around, with their huts about 15 or 18 inches 
furthti* back than those of the outside course. Having done 
this, lie fills up the interior of the stack ; but, in filling up the 
interior, he does not generally observe the same order of courses 
which he does in laying the outside layers ; he merely packs 
the sheaves in a iiroper inaniuir, so that they may^fill up the 
whole interstices. He now lays an outside layer all round, 
with the huts outward, as before, and the ear-ends slightly ele- 
vated, by resting upon the huts of the last laid or inner course. 
Thus lie proceeds, alternately laying the outside and the inner 
course*, and filling, as he proceeds, the heart or interior, care- 
fully preserving, as lias been said, the dip of the sheaves from 
the centre outwards. 

Sometimes when the stack is very large, or the stra\v short, 
more than two internal courses are laid. The process, how- 
ever, is the same. The different courses overlap, and the >vork- 
■'man proceeds by laying tlie courses in succession upon each 
other, and filling up the heart. 

When the workman has carried his stack to the height of 
12 feet, or more, he begins to contract it. But he first lays a 
course projoetiiig a fvv^ inches beyond the outer course last 
laid. This is int(*nded to form the eaves of the roof ; hut often 
ibis is dispensed with, and is not essential. 

After this he contracts the stiwk, each successive course of 
sheaves being laid more inwards. At.Vhe same time, the ele- 
y^ation of tJje centre is not only jirc^erved, but increased, so 
tliat the sheaves may have an increased dblitjuity as the -upper 
part of the stack is formed. 

AVhen^the workman has contracted the top to a platform of 
three or four feet in dianuffer, he rises from the position in 
whii'h he has hitherto worked, and places a sheaf upright in 
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the centre, and tliis he surrounds with sheaves standing in like 
manner upright, hut with their tops inclining inwards, and 
leaning upon the centi*e sheaf. This suniniit of uppght sheaves 
he firmly surrounds with two or three tiurns of a straw rope, 
the ends of which are sometimes fixed to opposite sides of the 
stack, so as to prevent the summit from being blo^vn down. 

The stack is now in tlie form of a cylinder with a conical 
top. It is usual to make the diameter of the stack increase 
as it rises in height. This deviation from the perpendicular, 
how'ever, should be very slight, as it tends to render the stack 
more apt to incline to one side. 

The stack is now to be thatched, after it has subsided a 
little, and it is proper that a certain (piantity of straw be in 
readiness for the purpose. The straw is formed into bunches, 
by drawing it out by the ends into handfuls : the short straw 
which is sc'paratcd in this operation is reserved for other pur- 
poses, as forming the bottoms of the stacks, and partly also for 
thatching. 

Twisted straw-ropos are to be in readiness. They may be 
made by means of the simple instrument, 

Fig. 133. It consists of a handle of from 
two to three feet long, bent at one end like 
a bow% and having at the other a ring and 
swivel, through which ring a straw rope is passed, wdiich is ' 
tied round the w'aist Of the worker. The straw to be tw isted 
is fixed to a notch at the end of the bow, and gradually sup- 
plied by a person from a heap. The other worker, who may 
be a very yoimg person, the w^ork roVpiiring nO exertion of 
force, wjjilks backw^ard turning the bow round with one hand, 
until the rope is formed of the length required. The ropes 
thus formed are coiled upon ^he arm, and reserved* for use. 

In place of the instritfiient described,* one may be employed 
to twist more than one rope at a Jime. It is formejl upon the 
principle of the comnlon rope-making machine. « It is attached 
to the body of the workman, who walks back\Viirds, tu'tning 
the handle. ^ 

The w^orkmaii who thatches the stack stands upon the roof. 
The buneheB of straw being handed or forked to him, li<- 
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b'ip. m. 



.spreads the straw in handfuls all around the stack, laying suc- 
eessi^’o layers until he reaches the top, the higher overlapping 
a little the lower ; and he takes care, by working backwards, 
not to tread upon the straw already spread. When he reaches 
the upright sheaves at the top, he lays a thick row of covering 
on, which may (onsist of short stra\t. which he draws to a 
point at the to]), and makes tight with a thin straw-rope wound 
round it. 

The straw is then fastened down by means of the straw- 
rope.s already described. The thatcher stands upon a ladder 
aloft so as to be able to reach the summit, while two assist- 
ants remain on .the ground below, or are supplied with short 
ladders. He lays the ropes ovc^r the roof in a series at the 
distance from one another of ' 

12 or 15 inches. They are 
passed obliquely over the roof. 

.and fixed to, or wound round, 
another rope placed above the 
eaves, or below them as in the 
figure. 

Considerable danger' arises 

in wet seasons, if the corn is 

• « 

ciUTied home in a damp state ; 
but this may occur in any sea- 
son, if th^ straw is not freed 
t»f its natural juices before 
being carried from the field. The incipient fermentation is de- 
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noted by the great heat of tlie interior of the stack, which will 
be rendered sensible by thrusting in the shaft of a fork, and 
feeling it when it is withdrawn, or by pulling cwt a liandfol 
of corn, or by merely thrusting in the hand. If the heating 
proceeds so far as to tlircaten injury to the stack, the whole 
should be turned over and rebuilt, or carried to the barn and 
thrsishcd. 

In wot seasons farmers are fre(juently obliged to form their 
stacks hollow in the centre, so as to allow the access of the air. 
This is done by placing upright posts fastened at the top, and 
stretched out like the legs of a theodolite, and building around 
them. An opening being made in this hollow from the ex- 
terior of *ho stack, a current of air is admitted. 

Often stacks are placed on pillars of stone, or of cast-iron 
as in Fig. 136. ’ 


Fij?. l:J0. 



The building and tB^ing of the stack complete the bar- 
vestroperations for the ecreal gr^es. The legiuninous plants 
cultirated for seeds are secured in the same ma,nner. 

The stacks being secured, remain until it is convenient to 
^ash the,,cprft and prepare it for use. The threshing by 
the flail IS a work of labour, and notwithstanding every care a 
considwable part of the grain remains atfoched to the straw. 
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Labour proceeds slowly at a time when despatch may be im- 
portant, and the thrashed corn remaining generally for a con- 
siderabie tiing in a heap is subject to injury of various kinds. 

For these rejisons, the invention of the thrashing-machine is 
to be regarded as important in the progress of improvement. 
The farmer by means of it is enabled to get his work perform- 
ed at once and with despatch, and in a more perfect manner 
than is usually done by manual labour. It is in^these things 
rather than in the saving of expense, that the superiority of 
the thrashing-machine over the hail consists. 

The thrashing-machine has always a winnoAing-machine at- 
tached, and forming a part of it, by whi(di the grain is partial- 
ly freed from the ehalf and impurities. Sometimes two win- 
nowing-iiiachines are attached to the larger class of thrashing- 
inachines ; but this is rare, and where there is only one win- 
now'ing-inachine, the corn, as it is received from the thrashing- 
machine, undergoes a further process^of winnowdng ih a se- 
parate machine, iu order to be fully cleaned. 

The thrashing-macliine j)erfbrms three operations: — First, it 
beats tlie grain and chafl’ from the straw, by means of the 
beaters fixed ujion its revolving cylinder ; second, by means of 
its revolving rakes it shakes the chaff and intermingled .seeds 
from tlie straw, wdiieh last issejmrately throw n out of the ma- 
chine ; and third, by means of tlie attached winnowing-appa- 
i*atus, tJie seeds are separated from the chaff, and being re- 
ceived from the machine, are carried away to undergo a final 
dressing in a separate wiiinowing-apparatus. The bam for 
these operatioifs, it has bten seen, is divided into three apart- 
ments : — First, that in wdiich the un thrashed corn is puf ; se- 
cond, that immediately underneath it, in which the corn is re- 
ceived from the tlirashing-machiiiepand afterwards w'lnnowed ; 
and tliird, that into whidli the straw fall 9 from the thrashing- 
machine, anj where it is gen^^ally stored for use. This last 
is termed the stsaw-barn, and* ought to be^pf a size sufficient 
to contain the {^toduce of two stacks. 

The first operation to be performed in thrashing is to carry 
the unthrashed corn from the barii-yai'd to the barn. Apiece 

p 
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of canvass *is laid at the side of 
the stacks for the sheaves to fall 
upon. The sheaves may be car- 
ried to the barn by two persons, 
on a piece of canvass fixed on 
two poles (Fig. 137) ; or they may 
be conveniently carried on light 
sparred barrows. (Fig. 138.) 



Fig. i;j7. 



When the macliine is put in motion, one j)crson is employ cil 
to carry forward the sheaves, another to lift and lay thcmi slieaf 
by sheaf upon a table adjoining the fee‘ding-boar<l. The duty 
of the person who lays the sheaves on the talde. is to loosen 
them, untwisting at the same time the bands, and laying them 
in the direction of the sheaves. The person who stands at 
the feeding-board takes the unthrashed corn from the tablt, 
and spreads it upon the board, pro.ssing it forwards towards the 
fiuted rollers. His duty is to convey it in due ejuantity to the 
machine ; and generally, to observe that all is right with re- 
gard to the machinery. Two persons, generally females, are 
employed in the dressing-barn, to convey away tin* gi*ain as it 
comes from the tlirashing-macliino. Two are employed in the 
straw'^-barh, one to take away the straw as it falls' from tlu^ ma- 
chine, find to pile it enin the straw-barn, and another to build 
and tread it ; and, where^animal power is employed^ one person 
drives the working^cattle. 

The taking away of the grain from the machine is ‘carried 
on continually by tlie two assistants in the dressing-barn, in 
riddles (Fig. 139 and 140). 
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The \viiiiiowing-maeliine,.from the descrijjtion formerlygiven 
of it, will be seen to separate the corn into three parts, — ^first, 
the chaff which is blown away— second, the heavy and useful 
corn — ^and third, the intermediate or light corn. The winnow- 
iiig-machine attached to the thrashing-apparatus, performs in 
a certain degree these operations. The chaff is blown away 
and is received into a separate chamber. The light grain is 
received at one aperture, and the heavy grain at another ; but 
the winnowing-machine is so formed ainl regulated that a small 
portion only of the light grain is separated fi-om the heavy. 
The greater part of the light and the heavy grain is made to 
come out at one aperture ; while that which eorm^s out at the 
other aperture is but a small ju'oportion of the light mixed 
witli j)ickles with the chaff attached, broken ears, and other 
substances. Now, the as.sistants in the dressing-barn collect in 
their riddles, first the heavy mixed with light com, which falls 
from one aperture of the machine ; anfl next the small propor- 
tion of liglit mixed with heavy substances which falls from the 
other ; and they J)^)(‘e<^d in tlie following manner 

At the aperture from Inch the corn, properly so called, falls, 
they reeiMvt? it in their riddles (Pig. 140), and riddle it into a 
heap. What falls tlirougli the riddle is corn ; what is retained 
in the riddle is broktui heads of corn, chaff, and other substances. 
This rcffiLse is tlu’own aside, or more frequently it is thrown 
amongst tin? mass of similar substances wdiich are falling from 
the second ai)erture of the lnaehilu^ Now. with respect to the 
substaiK'cs falling from this latter aj>crture, they are also col- 
lected hy the atleiidants w ith riddles and much wider meshes, 
called slap-ri<ldle.s (Fig. 139),, and riddled into a smal^ heap. 
What falls through is corn mixed wdth chaff and other sub- 
staneos. What is retained is bwken heads of corn, short 
strav's, and the like. Tliesc are throwuiSside as refuse, orcar- 
ri\jd again tcitlie feeding-board, and prtssed tlirougli the tlirasli- 
ing-maeliine, so*that the broken heads may be subjected Ho a 
further thrashing, and thus the remaining corn be separated 
Iroiii the s^raw. 

'riiere arc now two heaps, otw consisting of the great mass 
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of corn and the other much smaller, consisting chiefly of the 
light com and ehaf)*^ whicli had passed through the meshes of 
the slap-riddle. This completes the operation oft thrashing, as 
it is eflected by the tlinishing-maehine and its attached fan- 
ners. file corn is now to be finally dressed and prepared for 
use in a separate winnowing-macliine. 

The wiunowiiig-inaehine was before described. The corn, 
it was seen, is put into the hopper, and falling down upon the 
wirework below, is acted upon by the air of tiie fanners. Tlie 
chair is blown out at the end of the machine. The heavier 
corn falling do\m, is conveyed by an inclined plane to an aper- 
tme where it is received : while the inferior corn, not sufficient- 
ly light to be blown away with the chaff, nor sufficiently heavy 
to go w’ith the superior grain, falls into an intermediate space, 
and thus is separated from the heavy grain on the one side, 
and the chaff on the other. Both the heavy and the light grain, 
which last is in comparatively very small quantity, arc riddled 
into their respective heaps, and the refuse retained in tlie rid- 
dle is thrown aside. 

Inapplyingthewimiow-iug-maehiiie to complete the dressing 
of the corn, it is placed in a convenient situation near the corn 
to be wmuowwl. J<’or bringing the eoi-n from the heaps to the 
hopper, close sieve-Hke implements (Fig. 141)^ eujiahle of hold- 
ing about half a bushel, are used. One jjerson is sufficient for 
this duty, and for filling the corn into the hopper. One per- 
son may conveniently collect the heavy corn as it falls from 
the macliine, and carry it in the same sieve-like implement to 
twa persons employed in riddling, and (Uvide each portion be- 
tweemtliem by pouring it into their re.si.cctivc riddles. This 
at least is a convenient dLstribution of labour, but, the interme- 
diate worker may be dispeB,sed with. The persons employed 
in riddling, riddle thl^corn into its h4ap, and tl.row aside the 

refuse. The light or ifltermediute com is riddled into a haar. 
as it accumulates. , , ^ 

The whole corn, then, is divided into the following parts— 
first, the heavy or superior grain-second, the Hghl.or inferior 
gram— and third, the chaff, straw, and refuse. 
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The irnplements employed for these operations arc — 

1 . The thrashing and winnowing-machine already described. 

2. Tile clo»c implement for carrying corn, and the sieves for 
riddling or shaking it through. These last are sometimes 
made of wire, but they arc more simply and better formed of 
splints of ash ; the meshes being of different sizes, suited to 
the different kinds of grain. 

Fii?. !»». Fijf. no 141. , Fi^'. 142. 



3. A vessel for measuring com, with a flat stick or roller for 
passing over the top and levelling the com. This measm*e 
may contain a bushel. Fig. 142. 

4. A wooden shovel for shovelling cc^fn into heaps. Fig. 143. 

5. A loadbaiTow for carrying filled sacks. Fig. 144. 



Tin' heavy oi* suj)erior grain, is intended for the various pur- 
pos<^s of i-unsjinnj)tion to which tlie different kinds iv*c suited. 
Tlie common [wactiee <4* the farmer is to convey it as quickly 
as possible to the miller or intermediate trader in corn. For 
th}^ imrpose,*as soon as it is wi^iOAved fti the^ manner described, 
it is measurc'd, tflid put into sacks capable erf bolding a deler- 
minat(.' quantity, as half a qiisirter. la these sacks it is con- 
veyed to lyarket ; and sometimes, from particular causes, the 
fanner stores it in granaries, spreading it upon the floor until 
it is required for usi*. 
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The lighter or inferior grain is usually employed for the feed- 
ing of the animals upon the fann. 

The straw is used for various purposes of domestic economy 
and the arts ; but its main consumption upon the farm is for 
the piii’[)oscs of provender and litter. The chaff also is used 
as fodder for cattle. 

Of the straw of the different kinds of the (*ereal grasses, that 
of the oat is the most valued in this country for fodder ; that 
of wheat and barh^y is chiefly used for litter. The quantity 
produced varies greatly. It may be held on a medium to 
weigh from 20 cwt. to 30 cw't. per acre. Wheat produces the 
greatest \veight, oats the next, and barley the smallest, as well 
as the least value<l also for its (|iiaHty. 


I. Wheat. 

Having thus treated of the ceiHjal grasses in general, we are 
prepared to consider the characters, uses, and modes of cid- 
ture of each. They are divided into geneni, and these again 
into species, and minor varieties or kinds. The first in the 
order'-of description of the genera, and the most important as 
the food of man, is \Vheat. 

vOf the genus Triticum, the following species may heenunie 
rated Jis admitting of cultivation for their scctIs : — 

1. Triticiau ixjstivuui — Suniiner Wheat. 

2. Triiieuin hylujriium — Winter or Lammas WU^at. 

3. Triiiciim (;om]>acliim — Compact Wlieat. 

Triticiuii composituin — ^E^r\ptiaii Wlioat. 

i3. Triticum turgiduiu — Turgid Wheat, 

0. Triticum atratuin — Diwk -.spiked Wheat. 

7. Trlticiun hordftiforme — Barloy-likt- Wlieat. 

8. Triticum Zca — Fiy;. ^ 

^ 0. Triticum SiJilta — Spelt. ‘ 

10. Triticum in6nococcuni — Ouc-graincil WhcaJ*, 
n. Triticum polonicuin — Polish Wluat. 

Tniicum Simimer wheat, has awTis hoth on tlie 
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calyx and corolla. Each spikelet has usually five florets, of 
which two are barren.* 

Sumhier lyheat requires a shorter period to complete its 
vegetation than any of the other kiiid!^. It is the prevailing 
species of warmer countries, and is cultivated in many parts 
of Europe. Jts grains are for the most part small, and the 
produce of its straw is less than that of some other species 
Mhen cultivated under the same circumstances. The trials 
that have been made with it in this country have shown it to 
be inferior in productiveness and t[uality to the better kinds of 
the winter wheat. Tlie advantage which it j)0ssesses is the 
earlier j>eriod of its ripening, on which account it may be sown 
so late, even in this I'Jiinate, as the beginning of May. 

Trificum hi/bvrnum^ ^V’^inter or Lammas wheat, is distin- 

'J’lii* (.'alyx uf wlicai consists of two valvos or enclosing several 

florc‘ts. Ill oaoli of llorois tlioro aro two valvi's, tlit* corolla^ 

uiid oiiclosiii}^ llio Nood. SoTiiotiiiios tho eoroj^i «‘iicl(>s(*.s a perfect seed, and 
sonictimee tli<* sood is not i>crfe«rtcd. Kacli calyx, with the Horots wliicdi it 
encloses is termed a The part to which tin* sj)ikelets arc attached, 

is t<‘rnicd tliorachis or shaft, and the spikelots, jdaced one above the other on 
each side of the rachis, Ibnn the car or head. Tlie rachis is jointed, and the 
spaces between the joints are tevinod the iiitcniodii. In the following mag- 
nified figure of a spik«*U*t of Trittcitm htflununn — a is a joint of the rachis, — • 
hit the calyx, or calycinc glumes , — of the glumes, or valves of the corolla, — 
a seed , — ■/ another flor<*t w.th a perfect need, — third perfect floret , — h 
a fourth imjicifect or abortive floret, — > a fifth imperfect or abortive floret. 
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guislied from the last, by liaving no awns upon the calyx, and 
only short awns upon the corolla, near the siiininit of the spike. 
But the awns not being a good botanical character, many bo- 
tanists liave conceived the species to be the same. But the 
characters of either kind being permanent, and Remaining, 
under given circumstances, unchanged for an unknown period, 
they may be regarded as species. The winter wheat has 
usually live or six Horets, of which two are barren. 

Winter wheat is that which is the most important with re- 
lation to its cultivjition in Northern Europe. It is, in this 
country, generally sown previously to the months of winter; but 
it is an annual plant, and may be sown in spring. 

Tritiavn compactum^ Compact wheat, is allied to the two 
last named species, and may be merely a variety of them. In 
it the internodii of the rachis are very short. It is partially 
produced in different parts of Europe. I have received speci- 
mens of it from Francevaid fx’om Sweden, and have cultivated 
them, without observing any change of characters. Whether, 
however, the charaetc^fs which distinguish it are sufficiently 
permanent to entitle it to be regarded as a species, has not 
been determined. In the mean time, following the authority 
of Host,* 1 have j)l{iced it amongst the species. 

Triticum compositum^ Egyptian wheat, is distinguished from 
the others by its branched or comj)ound spike, which no other 
species tends, under any circiunstance, to produce. Its seeds 
are numerous, and the produce abundant. It requires a good 
climate and a fertile soil, for, in unfavourable situations, the 
branches of the spike are not evolved," and thc*n it assumes the 
appeaivxncc of ordinary wheat. ^It is cultivated in Egyj)t and 
the East, as it is in the south of Eiirojxe and different pai'tsof 
Italy. It was known in Geismany about 240 years ago ;f ami 
in France it is said have been cultivated for about eighty 
years, having been brought froiv the East under the name pf 
Wherit of Smyrna. Mil England it lias been ^ partially culti- 
vated as the subject of expi^ment. 

* leones et Descriptiones Graniitiiiin Austriaroriiiii. c 

t Eirom^s jqaritariiiii, Fmneofnrti afl Mnenmii, mi»x< . 
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111 the next species, Triticum turgidam^ Turgid wheat, the 
corolla is awned, hut not the calyx, the spikes are covered with 
soft hairs, and in some varieties change to a dark colour, and 
the awns droj) off tus the seeds hecoine ripe : in wliicli respects 
it differs iroin siiminer-wheat. It is termed with us Grey- 
wlieat, Duck-hill-wheat, (i rev Pollard, Rivet, Pole-Rivet, Cone,r 
Pendulum, &c. 

This species grows v(Ty tall, with a thick and rigid stem. 
The spikes are large and heavy, and nod to one side as, the 
grain increases in weight. Tlie kinds or minor varieties are 
distinguished by the farmer from their qualities of earlier or 
later ripening, and greater or less productiveness. One of the 
most esteemed of these is Cone-wheat, so mimed from the co- 
nical form of its spike. 

Hie turgid wheats are productive in corn and straw, but 
the grain is coarse and hard. They are ehieflj^ suited to the 
inferior clays, upon which, in Enghfhd, they are extensively 
cultivated. They valued, under such eireumstancos, for 
their productiveness in grain, and them large growlh of straw ; 
hut being inferior to the winter-wheats iij the quality of their 
produce, the cultivation of them is not likely to he extended 
in this country. * 

Triticum afrafum, Dark-spiked ivheat, is allied to the last 
\s]»ecies, if it is not rather to be regarded as a variety of it. f 
obtained it from Africa, and it is not improbable that the tur- 
gid wheats are derived from that country. The dark-spiked 
wheat has merely been made the subject of experiment, hut 
not of extended cultivation. It is not su]>erior in productive- 
ness to the turgid wheats in foinmoii use. 

Triticum honleiforme^ Barley-like wheat, so nanied from its 
peculiar form resembling that barley, seems also to be de- 
rived from Africa. It resembles the laSt species by its florets 
Ueing awii'^d, and by its ealw and Corolla becoming dark as 
the seeds rijiei/. But it resembles the cl%ss to be next refer- 
red to, termeJi Spelt-wheat. > 

Triticum Far, is one of the class of spelt-wheats. It 
is distinguished by the distance of its spikelots from one an- 
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will remain unchanged for an indefinite period. I nderother 
circumstances, however, they degenerate ; and hence particu- 
lar kinds that w'ere once valued have now coasec\ to be so. 

\^Tieat is of very general cultivation on all classes of soils ; 
but the soils which are best suited to it, are those which are 
more or less clayey. So peculiarly is wheat suited to the stiftor 
soils, that these are faniiluu’ly termed wheat-soils. The soils 
of tJie lightest class are the least suited to wheat ; and it is an 
error in practice to force the production of wheat on soils, and 
under circumstances, which are better suited to the production 
of the other cereklia. Wheat in this country, does not admit 
of being cultivated at a great elevation. A general rule, ap- 
plicable to all cases in w’hich M’heat is sown, is, that the land 
shall be in the best condition that circumstances allow, with 
respect to tillage, cleanness, and fertility. As wheat is the 
most valuable of the cereal grasses, so it retpiircs greater care 
than tlie others to prodjce it. Jt is an erroi* to sow with a 
corn-crop any land which is out of order ; but this (‘iTor is 
greater and more huiiful in the case of wheat than of tlie other 
cerealia. 

Wheat is always to bo sown before winter, when the land 
can heathen in’cpared to receive it. The s«>wing of it is de- 
ferred till spring, when the croj>s which it is to succeed in the 
rotation cannot be removed till that season. It is sown before 
'winter after suinmer-Vallow, potatoes, or beans, because*, in all 
these cases, the ground can be fitted to receive the seeds at that 
time. It is sown in sj)riiig after turnips, cabbages, and such 
other crops as are not usually removed from thV ground till 
spring. ^ ^ 

The fitting place of wheat in the rejtation is upon land tliat 
has been in* summer -fallow. Jii tliis case, tin* land is to r<‘- 
ceive j)revi()ns to the wheat being so\^^i, what is ti?rniud tlie 
seed-furrow; as soon after which ^ns convenient tha seeds inajr 
be sojyn. The bestjperiod for sfnving is from mIxmiI the mid- 
dle to the eiid of Septomber. The seeds, previously to being 
sown, undergo an operation peculiar to wlieat, tcrnjgd pick- 
ling or s.^6ptng. This is intended to prevent a disease to 
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which the cultivated Tritica are subject, termed smuf. The 
best substtince which cau bo emiiloyed for the purpose of 
steopinR is HifiXe urine, which should be in readiness wdien the 
period of sowin;,^ arrives. The process* of steeping may be thus 
performed : — 

Let a tub be provided, and pai’tly filled with urine, and let 
a (quantity of wheat, as a bushel, be put in at a time. I.et the 
wheat be well stirred, and all the lighter grains wdiich come 
tt) the top skimmed carefully off, mid thrown aside as useless. 
The wheat should i*emain from five to ten minutes, but never 
more than ten minutes, in the pickle. The successive j)ortions 
of wheat thus pickled are to he allowed to drain a little, and 
then to be laid ui>on the barn-floor in layers, hot Urns being at 
the same tinuj sifted ui)on each layer. The purpose of spread- 
ing the lime is to dry the grain, which should then he carried 
immediately to the fields and sowm. The lime used should be 
quite hot, and for this purpose it should be slacked at the 
time. Although the iiimiediate purpose served by the appli- 
eatimj of lime is drying the grain, it may be believed that it 
also assists the action of the brine in removing the tendency 
to the disease. 

A very strong pickle of salt dissolved in water may be used 
instead t»f urine ; but salt-brine is not (juite so secure a moan 
'of destroying the infection of the disease as urine ; and the lat- 
ter, therefore, ought to be preferred. 

The w'lieat, after being pickled, must not remain long uii- 
soAvn, otherwise its vegetative pmvers may be injured or de- 
stroyed. No'morc sboiiid be pickled at a time than caji be 
tlien sown. When, from any cause, as from rain intervtming, jt 
is not practii?able to so\v the wheat for a day or two, it should 
be spread tliiiily upon tlie floor, •but never kept in sacks, in 
wdiedi it would soon ferment. 

^ The wluvit, when pickled,, then, in; to be carried directly to 
the field. Jt may be sown, either by the l?iind or by the broad- 
cast sowing-inaehiiie, in the manner already described, or in 
rows by ^le drill-machine. 

When it is sown in drills, the usual distance between the row's 
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is from 9 to 12 inches ; but it is conceived that the largi»r in. 
tervals are the better, and that they may, in most cases, be wiili 
iulvantage even more than 12 inches, ^ 

The quantity of seeds usually sown is from two to thrtje 
bushels to the acre. In the case of summer-fallow, the quan- 
tity need not exceed two bushels to the acre. IVhen the sow- 
ing takes place in spring, the quantity may be cxtiuided to 
tlirec bushels, rather less than more. 

When the seeds arc sown by the drill-inachine. ji single or a 
double turn of the harrows will suttice. W hen tinware sown 
broadcast, the laiul must receive several haridwings, but no 
more than are sufficient to cover the seeds, it being better in 
the case of wheat tliat tliere be a certain roughness of clod. 
A double turn along tlie ridge, a dou])le turn across, and again 
a single turn along, will in almost every citsc suffice ; and of- 
ten less, namely, a double turn along, a single turn across, ami 
a single turn along. Many farmers pn*fer fiiiislung with a 
tiu*n across. 

No sooner is the process of harrowing exocut(‘d than the 
land is to be water-furrowed in the ibllowing manner : — Hie 
common plough, with one horse, i.s to pass onc(* along each 
opeu-fiirrow, and then along the open furrows of the head- 
lands, and to dra>v open furrows in such hollows of the held 
as water might stagnate in. A per.son is tlion to follow with a 
spade, to clear out the open furrow of the headlands to the ne- 
cessiuy depth ; to. make channels tlirouglithe headlands to the 
ditch, where necessary ; to clear out the cross-furrows in the 
hollows, so as to allow the water to run ; and to o]>cu up the 
intcrse^itions of tlic open furrows^ of the ridges with these? cross- 
furrows, and the furrows of the headlands. 

The best period of sowing, it has been siii<l, is from about 
the middle to the cn<>’of September. The early jiart of Octo- 
ber, however, is well suited to the sowing of wheat,, and it iiujy 
be continued till tlif^ middle of November. 

Wheat may be advantageously .sown after potatoes. This 
(jrop is generally removed from the ground early iij, October, 
wliicli admits of the wheat being sown before winter. In the 
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case of this crop, the land being first harrowed, it is then formed 
into ridges, and tlie wheat is sown upon these, "precisely as in 
the casi? of summer-fallow. 

Wheat may be sown after a crop of 1 )cans, before winter. 
When the beans are r(‘move<l from the ground, the land should 
1)0 harrow't‘d across, the effect of wdiieh is to level it. The 
ridgi'S are tlu-n to he ]»Ioiighed by gathering the old ridges, 
the traces of w hich arc not generally obliterated. The wheat 
is then to be sown precisely as in the case of sunniicr-fallow^ ; 
and tile jiiiino careful attention is necessary, as in all other cases, 
to tlu; elciiring out of the furrows arid cross vLaniiels, so that 
no water may stagnate upon the surface. 

W heat may he sown aft<T pease, and tlu ii nianagoinent 
is the same as in the ease of heans. 

W’luait may he sown after tuniii^s, and other plants of the 
cahhage family. If tin y eau he remove<l before winter, the 
wlioat may he sown at that lime ; hut^is these plants generally 
are not r(‘jnove(l from the ground till spring, the wheat is in 
this ease sown in spring. The land is ridged up once, and 
soim*tinu*s receives in addition a seed-furrow, and the wheat is 
sown as in the ease of sninmer-fallow or potatoes. 

W heat may also he sown after beet, carrots, and })aj*snii)s, 
luid is treat(*d precisely in the same manner as w hen soAvn after 
turnips. If tljo crops can he removed before winter, t!ie wheat 
is then to he sown ; if not, it is to be so mi in si>ring, and tlie 
more early in spring the better. 

Wheat maybe sown after clover and the cultivated glasses. 
Ihit this isnobthe true p'lsice of wdioat in the rotation, oats be- 
ing the ero]) that can generally be most advantageously sown 
after gi'ass. When wdieat, ho\vevcr, is sown after these plants, 
tlie land inaV l)e ])loughed once, and the wheat sowirin autumn. 
Sometimes a partial fidlowdng is given < but this is umicees- 
sary. ^ ^ , 

* A practice prevails in eertiiin parts of England, of planting 
the wdlicat updi tlie clover-lea by dibbling^ In this case, the 
furrow^-slice is laid flat, and a light roller made to pass over it. 
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A man walking backwards with an iron dibble in each hand, 
strikes two ro^s of holes in each sod, anil he is followed by 
children, who drop a few grains into each hole ; the .seed is 
covered by a bush-harrow, and sometimes by a roller. The 
quantity of seeds is from a bushel, or OA eii less, to a bushel 
and a half per acre. Although a seemingly inartificial and 
rude process, and unsuited to that despatch which is deemed 
essential on w^ell-maiiaged farms, it is yet found to answer well 
on the loose and sandy soils on which it is pra(*tlscd. 

Wheat, and all the cerealia, have the j)roperty of sending 
out numerous shoots from the roots during their growth. 
This natiu'al process is termed tillering, and is familiar to all 
farmers. 

It is to he observed, too, that often the roots of the grasses 
are partially raised above ground, in \vhich case the plant be- 
comes feeble or perishes. This accident sometimes occurs 
from too thick sowing, ,/\iiid too rapid a growth in that state. 
But it is more often produced by the sudden contraction and 
expansion of the soil by alternate frosts and tluiws in wdnter, 
and in this case the wheat is said to he thrown out. 

To promote tlic process of tillering, and sometimes to i)re- 
vent tjie throwing out of the plants, it is found to he beneficial 
to give a certain tillage to the grow ing wheat in spring, bv 
means of the hoe, the harrow', or the roller. When wheat is 
sowm in row's, this is done by means of the hoe ; w'hen broad- 
cast, bv means of the liarrow'; mid in either case the roller 
may be also used. But this tillage is generally given to it in- 
cidentally, and in the course of another operation to he de- 
scribed, — ^thc sowing of the seeds of clovers and the cultivated 
grasses. 

The .seeds of those plants ^re sowm as early as convenient in 
April upon the surfao^^:; of land on whieh the cereal grasses are 
sown. They grow up under the shade of tlic latter,^ and in the 
folloy^'ing„season tluy are fit for ilso. AVhen tl\e crops of corn 
with which are to be sown, are sown in spiing, they are 
generally sown at the same time : But when the (?rop, as ol’ 
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wheat, has been sown in the prev5f)us antuuin, the i^rass-seeds 
are sown amongst th(» growing plants, and covered hy being 
harrowed orr<dl(Ml. 

1 he ininntc seeds ut these plants, consisting (>f the clovers 
and ryegrass, or other grasses, are, previously to being sorni, 
carefully mixed togetln*r. rhey ai'e tlieii brought to the 
ground in sacks, and sown by the hand, oi* wdiat is better, b'y 
tile broadcast sowing-machiin*. In cither (;ase% the liaiTow 
follows, giving a double turn along the ridges, and the roller 
may also follow, ci’ossing the ridges, and going over the ground 
once. In some cases the roller alone is used to cover the 
seeds. 

I icn the crop is in row's, ami hoeing is practis(‘d,*tlie seeds 
may be sown just before the hoeing is given, which then serves 
th(‘ piir[)ose of the harrow'. But it is better that tlie lioeiiig 
first take' [dfU'O, and that the seeds be aftciwvards sown. 

The clovers and grasses thus sown, rarely tlow'cr in the first 
year. They gi(wv under shelter of the stems of the larger 
(‘J’oji, and they are seen in autumn amongst the stubble cover- 
ing the surface. They grow during the *autnmn and winter 
months, shoot vigorously forth in s])riiig, and are in their 
greatest luxuriance in the following suninier, when they are 
fre(|ueiitly teriiu-d new' or (uie-y ear-old grass. 

Tin* grass-seeds being sow n, no further culture can be given 
to the w heat, during its growth, nor any w eeding, (*xeept pull- 
ing up or cutting over alnive ground tlie larger w eeds, as docks, 
thistles, e.<»ekhv, and the 4ike. 

M heat sometimes lieeomes too hixiu'iant in spring, espcrSally 
when sown early, and then is apt to be lodged, ahd run 
lo straw mOi(* than to ])roduco grain. In this case, it may 
be ]>astiired for a sliortttimo in tlie earj^part of spring with 
sheep. 

•The nexf process in the progress of tlie wheat culture is 
that oft reapinj5, the methoil of performin'^* which is the Same 
as that before described. 

The pitidiiee of this ero]i varies greatly with the seasons, 
llie nature of the soil, and the mode of cultivation. A fair 
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good crop may l>e held to he thirty bushels per acre. I. he 
average produce of England does not, perhaps, exceed twenty- 
two bushels, nor that 9f Scotland twenty-five. ' Tin* weight 
of tlie straw is reckoned to be about double that (»f the grain. 
An acre, therefore, yielding twenty-five bushels of grain, at 
the rate of 60 lb. per bashel, would yield 3000 Ib. of straw, or 
about 26^ cwt. 

The uses to which this grain is applied are numerous and 
well knoum. 

It is beyond gverv other grain ndaptc'd to the making of 
bread. It owes this ju’cferenee chiefly to the gi’cater quantity 
of gluten which it contains, and t*) its gn^atcr nutritive pro- 
perties. It is used in various other ways for fV)od. Starch 
for domestic uses is also derived from it. The grain, being 
steeped, is beat in lienqjeu bags in wat(‘r, and thus the starch 
is separated. 

The straw is applied to vjwious purposes of rural ecmiomy 
and the arts. It is used for litter, for which it is well siiitcd. 
It is used also for i)rovcnder, but is not so much ost(?emed for 
this purpose as the straw of the oat, although more than that 
of barley. In other countries of Europe, however, it is that 
which is most esteemed for provender, b(*ing generally reduced 
to chaff. It is used for thatching, to which, from its long and 
rigi<l stems, it is welh suited. It is used for making baskets, 
bee-hives, mats, and similar articles : and for the manufacture 
of liats. The straw, in this latter case, is grown very fine, by 
being closely sown : it is pulled green, and blevdied upon tbe 
sirrface of the ground. Tlie.//ra//^; mur;:of(Uio of Italy, em- 
ployed' in the manufacture of tht lA*ghoi‘n hats, is a variety of 
summer-wheat. 

Wheat is suliject <Ni, vm*ious accidents and di.s<iascs, some of 
them peculiar to itself. ,.The most dreaded and destructive of 
these is so tarmed from itl> effects upon the ear, or mil- 

dew from its supposed cause, namely meUdew^ fi'om an old opi- 
nion that it was produced by honey-dew falling from the air. 

Tins disease is indicated by tbe i)rescnce of certiiin minute 
jilanti- of the order Mi FungU or the mushroom tribe, which 
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ly^rmv iij^on the stem and leaves, anil doubtless feed upon and 
exhaust the juices of tlie plant. When this occurs at a period 
so late that the sc<hI is already forine^J, it docs not materially 
aifect it, the straw aloiuj suftcring in this case. But when it 
occurs when the seed is still in an embryo state, tlio further 
progress of the seed to maturity is arrested ; and it is found 
wdien cut down to he shrivelled and abortive. 

One of tliis tribe of plants, and apparently the most destruc- 
tive, is PNa'inia (jraminis^ which app(*ars iii.the form of small 
spots upon the stem, and gradually extends i’a lines on the sur- 
face. Vast losses liave been sustained by the blight produced 
by this cause. 

A disease t(*rmed rust is also \ovy fretpient and hurtful. It 
aj^pears in the form of a brownish ihist ui>on the stem and 
leaves : and it is ]»roduc(‘d likewise by a parasitical- plant of the 
same family^. 

Anotlu'r disease of wheat, produced also bv minute fungous 
[)hnits. IS ,sv////A wbieb clitlers from rust and mildew in this, that 
the means of prevention an* generally witl)in our power. 

There are two varieties of smut. The li^st resembles a black 
dust, growing witliin tlu* glumes of tlie wheat. It destrtws the 
scchI and its enYeh»pcs, converting them into a black jiowder, 
known by the name of brand, dust-brand, burnt corn, &c. 
This s])ccics is rrr(h setjeftfm. • 

Tlie other variety is like a brownish-black dust, consisting 
of larger grains than the last, ft does not appear cxtcnially, 
but tills the seed witli a^fetid })owder ; and is gTcatly the most 
destruelive of the two. Jt is km)wn to farmers under the name 
of smut, or hall, ^^he fuiigu?; has been termed Uredo caries^ 

bv IM. De Candolle. \\'lu»n affected with this diseasV. the seed 

•* • 

is said to l.»e smuttv, blacked, or balle^l^ If the number of 
grains afl’eeted is considerable, the Igss is importmit, both by 
lessening tl*e produce, and tainting wlir.t remains with the 
blai'k iust of tlie balls. 

Farmers, when their wheat is greatW injured by this dis- 
ease, sometimes wiish it, by immersing it in vats or cig terns 
partly filled with water. The smut-balls and lighter grains 
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floating to the surtiioe are skimmed off, and the heavy and sound 
gniin after being washed, is e.viMisod to the air to dry, or dried 
in a kiln with a inodowiti* heat This practiee, however, is 
rare, and industrious winnowing is tlie usual method resorted 
to for freeing the gvnin from the intermixed balls. 

There is no iloubt of the infeetious nature of this disease. 
That it is eoiiveyed from the grain to tlu‘ future jdants, may 
be inferred tVoni the efieels of brine and eauNtie sid»tanees 
upon the grain, as emjdoved in tbc]>rocess of ]»ii‘lvling. It 1ms 
boon supposed that tlio almost ijiipiilj>al)le seeds of the funj*i 
are carried upwards by the ascending sa}>. 

These and other diseases of the wheat arise from tlu* gnovtli 
nf jairasitie plants, favoured and dovolopcd, it may be lK‘lii*ved, 
by cireumstanees unknown to us. An(»tlu‘r class* of diseases 
is produced by the attacks of animals. 

Of these the most eoinmun. in the early >tages of the growth 
of the plant, are the larva* certain beetles. 1'hcy pass among 
agriculturi ^ts under the general name of gnili. 

Certain flies also attack the wheat, at a later stag(* of its 
growth. The (\tritloinyla Tritici is a fly with an orange-co- 
loured body and white wings. • Alaait the month of June the 
fonale ascends the ears of wlieat, and deposites her eggs in 
tliese by means of a fine trunk, and in a feA> days she perislies 
The progeny being hatched in the ear, fee»l upon the grain. 
Tliey are very small, from ten to fourteen Vjeing sometiim‘s 
found in one grain, and are di.stinguislied by being of a l)rigljt 
orange colour. They do not t*xtend Veyond tlia- grain in which 
they had been produced ; but several grains being thus con- 
sumed' on cacli ear, the daraa«|e doiu^ is oft(Mi eonsiderablc. 
The larvae, after a ])criod, fall down to the earth, iii which they 
burrow, andremaiird:ere till the following .sumine-*. when they 
ascend from the earth ip the form of the beautiful fly which 
has been mentioned. ' 

llicse arc the principal accidents to which ‘{he whejrt-plant 
is subject in this country, from animals and diseases. When 
stored in the granary it is subject to the attacks of ‘the weevil 
and oilier creatures. 
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2. Rvr. 

Of the genus Svrafe, there is one eultivaiod speeits. 

S<-(.*uh* ccrenle — Kyt*. 

Rye is extensively eultivated in Rur(»i)e, foiining the :nain 
part of the bread-corn of the inhiibitants ol* a great ( ait of 
< iennany, Poland, Russia, Swilzerland, and other cori tries. 

Rye, with respect to its niod<‘ ot\*ul(ivation, resembles wheat ; 
)»ut it can be gi^own upnn inferior soils, anft with less of cul- 
ture an<l manure. It <iil!ers fnmi wheat in this, that while 

wlicat allects a still Ttmaeion.'^ soil, rve succeeds best on a Ihdit 

* ® 

and sand^ soil. , 

live may b<* sown in autumn, or it may be sown in spring ; 
and tlii.s eireumstanee affects, as iai tJie ease of other eerealia, 
the liahits of rij)ening the plant. \\ h(*n sown in antiimn, it 
is t(*riricd winter-rye, and when iji sju’lng, spring-rye. 

The wintcr-rve is sown in autumn at the same time as wheat ; 
the sja*ing-rve with the oats, or as early in spring as the wea- 
ther will allow, live shoots into tin* ear sooner than Avheat, 
and ripens (*arlier. It stands drought better than ^^'hcat, hut 
is more a])t to suffer injury i’rom wetness. It is a lirardier 
plant than wheat, and less subject to the attacks of insects 
and disea.-^es. 

Rye i> in various eounlrics sown mixed witli wheat. The 
mixtina is ttTined ineslin in England ; and the two kinds 
ri])e7i ai the same time when sown together. 

Rye lias sometimes been sf»wn for yielding herbage in sju'ing, 
and green forage at a later sijason. Where tnrnijis, hwever, 
and th(‘ cultivated gi'asses, are I'aiscd, this practice* is little 
adopted. 

The hre.ad of rye is dark? sweet, and nutritious, though in 
this latter projierty it is iiitVf ior to A^heat. Mixed in eertaiu 
j)roj>f>rtions uilli wheat, it makes a palatable and whole some 
bread. It is used extensively in the nortli of Europe, for the 
j>urpose cf distillation. 

Rve rist*s to a greater height than wheat, and ]>rodu<*(»s a 
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thinner sti'in, but ii great weight of straw. T lie straw is hard, 
wiry, and little valued for fodder ; but it is used for tliateh 
and other purposes. It is well suited I’or the niyuufaeture ol 
straw-hats; and, when intended fur this latter purpose, it is 
sown very tliiek, pulled green, and blanched by exposure to 
the air. 

Rye. thougli free from the diseases of wheat, is yet subjeel 
to a peculiar one. This is the ergt^t, a fungous plant, whicli, 
thougli it is found on other graniineons plants, is inoie esja.*- 
eially the disease of rve. It is a long eartilaginons-like sub- 
stance, taking the place of the grain, and projeetiiig from the 
ear. It ehietly prevails in hiimid seasons, in close situations, 
or where ilie soil is wet. Animals when in a state of liberty 
refuse it; and when iise<l in cpiantity amongst bread, it is said 
to be pernieious, producing gangi’eiie. 

The manner of cultivating and managing tht‘ rve* crop, is in 
all essential points the sdme as that of wheat. 


^ 3. Baki.s.y. 

Of the genus IJonfetoff, the following species may be enu- 
merated as cultivated for tlieir .seeds. 

1. llordciiin (listic^imii — Two-rowod Barley. 

2. Horck'iiin gyniiio-<Ii?^tic‘liuni — Two-rowed Nakud Bariry. 

3. llordcuiii disticlio-zeocriton — Two-rowed Sprat or Battledore 

Barley. 

4. Ilordeuiii hexasticlium — Six-roiveA Harley. 

5. Ilordcum gyiimo-Lcxasticlmiu — Six-rowed Naked Barle\. 

6. ‘ Hordeurn licxasticho-zeocritini — Six-rowetl Sj>rat or Baiiledi>re 

Barley.* 

« 

Ilorthum distich Two-rowcjil liftrley, is the species in 
common cultivation. Tl;e spike is composed of two rows of 
perfect seeds, the c^^rolla remaiiling closely attached to, and 

• *• <1 

* Barley diners from wheat in this, that eaeli floret lias its own calyx. 
The florets are placed in threes on each of the two sides of the raj^his. SornC' 
times all the tliree florets on each side are fertile, producing seeds, wlfCTi the 
Varley is termed six-rowed : sometinies ordy one floret of the three is fertile, 
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covering the seeds. 4'hc minor varieties of two-rowed barley 
are nimierous, and ar<? distinguished chiefly by the quality of 
their grain, and by their habit of early or later ripening ; and 
some varietie.s are more productive tlian others : — effects ap- 
parently dependent uj^rm dilferenees of elimate and situation. 

liarlev is an annual plant ; but, like wheat, it may be .sown^ 
in autumn, and then it actpiiivs'the habit of later ripening, 
and is termed wintev-ltavley. 

1 wu-rowed barley is soiueiimes, from the colour of its co- 
rolla, black. This ereate.s a great differen\;e in tlie external 
appearance of the grain, Imt is not 1.o be r^ga^ded as a per- 
manent eliaraetor. 

Tl)e corolla of this species, a.s has been said, is^dosely at- 
tached to the grain, and forms it> (?o\ering. But sometimes 

when tlio harlcv is tormod two-rowod. In tlu.‘ following ligure the three 
florets Jiiv I'i'jinvsonti^d as fertile : u is a join^of the raebis ; b and r are the 
two ghnnos of tin* ealyx ; <• is the hinor vaUe of the eorolla, 4 is the onter 
valve, of wJiich the' awn /is a eonliiination ; /( is anoth(‘V floret, showing the 
same jairts ; and «/ is aiiotlior floret, also showing the same iKirts, excepting 
the inner valve of the corolla. 
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the corolla is not attached to the grain, and in this case the 
seed is coniuioiily said to ])e naked, in which respect it resembles 
wheat. It is not determined whetlicr tliis be a permanent 
character, luit in the absence of proof to the contrary, it may 
be assumed to be so, and the naked barley held to be a species. 
It may be termed llonleum gif miHi-diaHvltum, 

Two-rowed naked barley is said to liave been introduci d 
into bhigland in the year 17(»8. It is now little cultivated, and 
is by some asserted, though without any evidence, to merge 
into tile common species. It has been in cultivation in some 
piirts of luirope, And has preserved its characters, for a period 
beyunil all record. 

The ne; t species, commonly termed llonleum Zeocrifon^ has 
been here termed Ilimkiim diafirho-ztufcrifiui. Two-rowed s]»rat 
or battledore barley. The s[»ike is short and eonieiil, the awns 
long and siireading, ami the seeds more eompressc*d tliaii in the 
other species. As in the other species, the three eoiitiguous 
florets on th(‘ sjiike may [>erfe<a om* seed, forming two-rowtal 
barley ; or they may perfect all tin* scimIs, forming six-rowed 
barley. This species is scarcely ('ullivated in this island, the 
shortness of its straw being regarded as an objection to its 
cnltivation. 

The next species is Hifrdeum kexnutichum^ Six-rowed bar- 
ley. AMieii sown before winter, this speeies aeipiires the habit 
of late ripening, and Ms then terine«l winter-barley. A\ inter- 
barley is A’ery frequently cultivated in tin* countries of tlie north 
of Europe. 

Oiie of the kinds of .six-rowed barley, and thi' be>t known 
in this country, i.s here or bigg.^ ripens its si‘(‘ds in a 

shorter period than the two-rowed barleys. It is cnltivated in 
the nortli of Scotland, in Donmavk, Sweden, and other parts 
o Europe. The number of its grain.s* is greater than in the 
t\vo-ro\vi*d kinds, but they do iiGt weigli so heavvi in jiropor,- 
tion their bulk, ilt is hence regardeil as an , inferior crop, 
and is only cultivated in the moj-e elevated parts of tlie coun- 
try. It ripens very early when .sown in spring, and hence the 
advantages which it pos.sesse.s in a late climate. 

Sometimes the external cov(t of the grajn, a.s in the case of 
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the tv\o-row(*d barley, is blaek. This arises in either ease from 
tlu‘ ehanp* of the colour of the corolla in ripening. 

1 he •corolla o1 this species adheres closely to the grain, and 
lorins its covering. Sometimes, howeNxT, as in the case of the 
t\vo-r(»\ved naked barley, the corolla is detached from the grain. 
W hetlier this he a ])crmancnt character is not determined ; but, 
ill the absence of jiroof to the contrary, it may be assumed to 
be so, ill nhich casc‘ it must be regarded as a sj»ecies. It lias 
Ix'eii termed JlonfnnH 

TIu‘ six-rowed naked barley is cultivated In various parts of 
Kur<.i])o, and is greatly esteemed for its fertilify. In some parts 
itf f lerinany, it is regarded Jis the most valna1)!(‘ kind of barley, 
and by the Freneli, on account of its sii])poseil prodivtiveness, 
it has bt'en termed or//r vvfesfe. This, and the other superior 
kinds of six-rowed barley, deserves more attmirnni than they 
have yet reeeivi‘d. Almost the only kind cultivated in Ihitain 
is ht*re or bigg, which occupies an iirferior place. 

A variety of this sj»eeios lately brought from Nepaul, has, in 
place of awns, soft hooked appemlages at the termination of the 
valves of the corolla. These tend to disj^ippear by the effects 
of acclimating in this country, and to ^lass into awns. This 
remarkabh^ variety is cultivated in Tartary 10,000 feet* above 
the lt?vel of the sea. 

* rile last of the species to be mentioned is ITordeum hrxasti- 
vlw-zvorriloik^ Six-rowed sjirat or battledore barley. This has 
hei^n sometimes termed six-row(*d barley : whereas the charac- 
ter of six-rowed does not belong to it alone*. An examination 
o^‘ the jilant will show tliat it is the common battledore barley, 
u ‘Mi all tbe florets fertile.* 

' Alnrli l otit'usiiiii lias arisi'ii in tlu» ar^‘;\iip:oiiu*ul, by aj^ricuHiirists, of the 
rultivati'd barloy.s, and in am'spocial dejxriM' by t'fjirtr spoakinj? of foiir-row€*d 
and six-rowod kinds. 'I’lioiv is, liowevor, no barley to which the terwi four- 
mwed can be^ijiplied. Ihirlev is t/riiied twft-rowod or six-rowed, according 
to the iiuiidier <)f^>ts fertili* ilorets. In two-rowed V*n’h‘y, one row of^orets 
on each* of tlu^ two sides of the spike is fertile, and consequently one row of 
sc‘eds on («icli side is jierfectod. In six-rowi*d barley, three rows on each 
sidi* of tJie^pike an* fertile, and consequently three rows on each side are 
l»eiiected. In this sense only it is ternu‘d six-rowed barley. But there is 
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Thus, the species of burley uiay be cultivutcil, are, 

1. The two-rowed species, in wliich the corolla adheres tu 

the seed. * * 

2. The two rowed spfccies, in which the corolla does not ad- 
hc‘re to the seed. 

3. The two-rowod species of battledore barley. 

4. The six-rowed species, in wdiich the corolla adheres to 
the seed. 

6. TJie six-rowed species, in which the corolla doc> not ad- 
here to the seed. ' 

6. The six-rowed species of battledore barley. 

Barley, it has been said, may be sown either in sprint* or in 
autumn. . It is more frequently sown in s]»ring. 

Barley is an early ripenini^ grain, and therefor ^ it may l>e 
sown at a late period, as the month of May ; but the us; d 
period is April, and the sooner the better. The mon* early 
that barley can be soui, tlie jiroduec in grain is the surer, 
though the hulk, of straw will he less. It may be sown at any 
time at w'hieh spring-wheal can be sown. 

In the rotation of eroj»s, barley may succeed to summer-fal- 
low, to potatoe.s, turnips, or any other green crop, and to any 
of the pulse-crops. 

A\4ien barley follows a summer-fallow, it is common, after 
ridging up the land in the manner described for wheat. t(» l(*ave 
it in that state till spring, when it receives the seed-furrow, and 
when the barley is sown. It is a rule observed in the ca.s(‘ of 
barley, always to sow on a fresbly stirred soil. It is foj* 

no hpeci(‘S known to us in wbidi only two rows on oarli sijlo of tiu* spiki* 
arc fortih*. Slijrlitly oxainincd, imlcoa*, six-rowc'd barloys tVtMjuoiitly prv- 
•.nc appLarfinco four rows ; but this is in api)Car{inf-<'‘ only, for such 
barleys liave always the l J^reo rows' bn c*acb sid** perfect. In juku* soils, anti 
unfavoyrable situations, twt\ j,f rows run mueli into oacli other, ant? tliis 
has iierhaps ffiveii rise to tlu^ tin* rows w.'iit h thus run 

into eacb other in appeajiiiicc, .^ru on the opposite sides i*r the raehis. 

J have ventured to propose a amin»rt'ment of the ciiitivait'd barleys ; 
undtn* which, it will be seen that Jlordenm rulgare of some ]>otanists is 
Jlordt'.uu! hwagt'u'hnnif and that the i’Toi'th'tntt hfi,vmfh'hinn of solnf•'^)otanists 
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rc'ason that tlie sced-fiimtw is deferred till spring, and given 
wlion the land is dry, just before tlie barley is sown. Tbe 
gruliber niigjit with greater advantage and economy be em- 
ployed to give this sjiring tillage than the plough. 

Wlien barley is sown after potatoes, the land is ridged uj) 
when tile potatoes are removed. g(>nerally in October. It re-' 
mains in this stati- till spring, when it receives a Knal plough- 
ing or seed-furrow immediately before tbe seeds ^u-o sown. 

Harley, however, is rarely sown after summer-fall(»w or ])o- 
tatoes, tlie land is tlioii ])repared Ibr ’thf move vahuiblo 

crop, wlieiit. When Itarloy, therefore, is sown in either of 
thestj eases, it may be re^^arded as an exception to the gene- 
ral rule. • 

Barley may he sown after beans. In this (‘aso the land, 
after th(3 beans are removed, receives one or more ])lougliings 
in iiiitiiinn, and is I’idgeil up so as to remain dry. Jn S])ring 
it I’eceives anotlicr jdoughiiig, and sometimes two, immediately 
after ^^ hiell the seeds are sown. Wheat, however, is the grain 
which in the more general course follows beans, first, because 
it is the more valuable crop, and, second, because the soils 
suited to bejins are those also suited to wheat. 

VVlu'n barley is s<.»wn after pease, the mode of management 
is thi‘ same as in the case f»f l)eans. 

In the eases that have been meiitionech barley might be sown 
j)reviously to winter. Ihit the practice of sowing winter-barley 
is J’are in this country. \Vlum from any cause, however, it is 
found oxj»edienl to sow barley in ])laee of wheat after summer- 
fallow, i)otatoes, or imlse-erops, the winter-barley might iii 
many eases be sown Avith adtantage. In this case it Vill be 
necessary to obtain the seed of some of tlie winter-sown barleys 
in enlti vation. Barley ,it has beeii said, j^xiy be sown after tiir- 
nil)s or other green eru]»s, ami these lire precisely the kinds of 
(*\’ops Avhicft form the best preparative fVjr barley. They are 
grown for th«*most part upon light soils, and the lighted soils 
arc those to wliich barley is suited. These crops also arc not 
genc‘ralIy*rcmoved till sjiring, and spring is a proper season 
for sowing harhw. IJarlev, therefore, is better suited to follow 
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such crops than wheat is. It is also gfenerally better suited to 
follow them than oats, because oats are the less valuable crop. 
These eircuinstaiices concur in indicating that the proper place 
ill the rotation for barley is in succession to turnijis and simi- 
lar crops, which remain on the ground till spring. 

\Vin*n barley is s*)wn after turnips and otlnn* green-crojis in 
spring, the land should bo ploughed once, and iminedialcdy af- 
ter the iilougjiing, the barley should be sown. IJiit when tin* 
period of sowing is lati*, and tin* ground is hard from the cf- 
tects of drought or any other eause, tivo ploughings are to be 
given to reduce the ground tn a liner tilth. In this ease the 
harrow and the roller are also employed : and the grubber is 
well suited for the same ])ui’j)ose. 

When barley succeeds turnips and similar erops, which arc 
removed before winter, or at a very early pi*rind in spring, then 
the land should be })loiighed into ridges immediately. \Mu*n 
the season for sowing tile ba?*lev arrives, a second ploughing 
or .seed-furrow should be given. 

Harley maybe sown broadcast, or in rows, giving it a single 
turn of the harrow’S:^ aft(*r the drill-niaehine. jind just a suffi- 
cient number of liarrowing.s to cover the seed in the ease of 
broad(?a.st-sowing. 

It is always found beneficial to roll this species of eroj». 
The op(‘ration of roljing may eitlier take jdace imirn diately 
after the conclusion of the process of harrowing, or after the 
plants arc al)Ove ground. A\'hile the action of the roller com- 
presses the .«ioil .so a.s to exclude drought, it coinmiimtes it so 
as to afford facility to the extension of the roots of tin* j)lant. 
lint the*rollcr, on being employed for the covering of tin* grass- 
seeds whicl; are sown with thi.5 (*rop, al (» effi ets the pur[)ose of 
smoothing and consolidating flu ^ rfac^* of the land. Tin* time 
of using the roller therefon* is immediately after the gra-ss-seeds 
are sown. 

o 

The quantity of siieds of barley generally vai\es from,. 2^ to 
3 bushels to the acre, when MAvn broadcast ; but when sown 
in rows tin* quantity of seed need not exceed 2 bushels to tin* 


acre. 
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I’litf seeds of clovers and i^asses are also sown with barley as 
with wheat. They inivy he sown cither at the time at which 
the harlev is^own, or when the ])lants are above gi*ound. If 
this is draie at the same tiim* with the barley, the seeds are 
sown jii.'t j)r<*vi<Mis to the last turn of the harrows, and arc 
th<‘n covt‘red tirst by the lar^ turn of tin* harrotvs, and then by 
the ndler : or they ina\ be sown aft<‘r the land is baiTOwed, and 
covi've*! by the roller alone. W hen tin* ^Tass-scfcds earinot he 
sown at the same time with the harlev, then lin y arc to be 
covered, when the time of siiWini:: them arriyes, Ir. the roller 
alone without the barrows. V ben the barley is sown ui row's, 
it may be hoed once j)revioii>ly t tin* grass-seeds being sown. 

After tin* grass-se(*ds are sown, tin* barley-laiid adfnits of no 
further tillage. Should any largo we(*ds appear, they may be 
pulled Tip by the hand, but it is the evidence of bad husbandry, 
if a ring-sown barley crop re<|nires w eeding during the com- 
paratively short period in wbieli it is*on the ground. 

When the p<*riod of harvest arrivi‘s, barley nmst be allowed 
to b(‘ sullieiently rijie. Imt not lu^eome wliat is termed dead- 
ripe. It may lu* cut either by tin* seythe^or the sickle. 

Harley, on ae(*ount of the .softness of its stem and tendency 
of its ears to vegetate, is more apt to be injuri*d, and even de- 
stroyi'd, by wet weatlu*r than any of tin* other ecieal grasses, 
b'or this reason the safer eourse in a humid elimale like ours, 
is t<» place it when cut dow n in sheaves and shocks, aiid not to 
allow it, as is fr(*(piently jiractised, to lie loose nju>n the ground. 

Harlev being more subject to injury from beating, recpiires 
more precautions in the securing of it, than any other grain. 
Hy ln*ating in the stack it ipiOekly becomes discoloured Und in- 
jured. . 

It is thrashed ainl prepared in* the sa.lo^» manner as wheat ; 
blit it has this ]»eeuliarity, that the awns of the corolla adhere 
tf) tin* seeds, and are with sowic diftiiailty ^roken off, especially 
when .the scaanii has been unfavouralile, iind the seeds ^lave 
ripened imperfectly. 

Tlie tliVasliing-machiiie, if sufficiently powerful, will gene- 
rally break oil* the awns, or may be made to do so, by making 
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the cover of the cylinder rough internally, and bringing it near 
to tlie beaters, so as to leave a small space between them and 
the cover. But in less powerful machines, in which the break- 
ing off of the awns is imperfectly j>crformed, it is a tre<|uent 
practice to put the thrashed barley again through the thrash- 
ing-machine, in order that, by the further agitation which it 
undergoes, the awns may be bri»ken. 

Sometimes a species of machinery driven by the ]>ower whicli 
moves the thrashing-machine is applied to this purpose. It is 
formed upon tluj principle of skutching. The skutchers are 
arms fixed to a vertical spindle enclosed within a cylinder. 
There are several tiers of these arms one above the other : th(» 
barley, being ])ut in at the top of the eylinder, is acted upon 
by the tiers of skutchers kept iii rai)id motion, and so the awns 
are broken off. 

But when the thrashing-niaeldno is not in use, 
or perforins its work imperfectly, an instrument 
worked by the hand, tc^rmed a hiimnieller, is inn- 
ployed. This consists of a set of parallel iron 
plates fixed to a frame, and worked by the hand 
like a pavers instrument. Tin* harlry to 1)0 huni- 
inelled is laid upon the barn-floor, and by repeatinl 
strokes of the hunimeller is freed from its awns. 

The produce of barley, like that of all grains, varies greatly 
with seasons, culture, and soil. A medium crop is generally 
held to be about 3C bushels per acre ; and 40 bushoLs p(»r aero 
are regarded as a good crop. The *nie(lium yveight of two- 
rowed barley is about 52 lb. ])er bushel. 

Barlfe’y is employed for varioiiji purposes. The flour is used 
in some parts for bread ; but the breful, though sufficiently' nu- 
tritious, is dark and^trong-t?istcd. ^ 

Barley is subjected to a species of grinding, l)y which the ex- 
ternal coat of the sepd is rubbed off In this state it is termed 
pot Of pearl barley, *‘and is employed largely vS* soups, .gruel, 
and cooling drinks. 

It is used in the south of Kurope for the feeding 6f horses ; 
but in this country the oat is regarded as the ]»roper foorl of 
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the horse. It is also employed tor the feeding of hogs or other 
live stoek. In the practice of the farm, the light or inferior 
barley is generally used for this purpose. This, after being 
boiled or st<*amed, furnishes a cooling and laxative food for 
horses and «>ther animals. 

Ihit the great eoiisumptiun of barley is for malting, to which 
])nrposo it is excellently suittMl. 

1'hi* straw of barley is cMnjjh.yed [Kirtially fov Ihddci) hill 
eiru'Hy tor liUor. It is ligbler than the straw of oats and 
and less estinnaed than either. Th<j awns of barley 
are given to stoek, either in their natural state or boiled. 

i he diseases of barley are not so numerous or fatal as those 
of wlieat. It is attackcid by tlie larva* of certain flies. It is 
also subject to smut, though in a partial degree, and the fun- 
gus is usually (Jredo sctfcfum. 


4. 

The Oat is of the genus ^tvenn. The following species are 
those chiefly cultivated for their seeds : — ^ 

1 . Avona strii^risn — Jirisflt'-pointod Oat. 

2. A vena brevis — Short Oat. 

n, A vena sativa — Ctniiinon O.ai. 

4. A vena orienialis — Tartarian Oat. 

o. A vena luida — Naked Oat. 

The first of these species is dLstiiigiiislied by the tw( 

IK jts of the spikelet Iciving each three awns, tlie dorsal one 
very long ami twisted, tlic otliers short and straight. This is 
a native sj)ecies, of inferior propertii*s, but sometimes cliltivat- 
cmI, as in the remoter Highlands of Scotland. 

Arena brevis, Sliort pat, is, like tlie l^e>t, of inferior quality. 
The seeds are numerous, but small. It is cultivated in the 
ifiore mu iftainous ami eeiitml piiris of Pyance and elsewhere. 

Avfina sainrlf C ommon oat, is the mo.st important of thfe cul- 
tnated species, liaeh spikelet contains two, and sometimes 
three, perfect seeds. The tlorets are s(»metimes awned, and 
sometimes destitute ol* awns. 
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Avena orientalh^ Tartai’uin Oat, is cultivated in Lngliind, 
and largely in some other pai’ts of lt.uro|»e. Its jKinicle is con- 
tracted and nods to a side? u*' cn distingiiislu's it (roni tin* last- 
mentioned species. The colour of its corolla is generally dark, 
but the plant improves by cultuiv in a good stvil, losing Its 
awns, and that darknt'ssof colour uhieh aj>pears to distinguish 
the oat in its less improved state- 

Arena nathf, \ak(‘d oat. In tlu' spcTies tliat )iav(' l>e<‘n 
mentioned, the e(»ri*lla adheres closely to the seed and forms 
its covering. Irv tins .s|»eeies tlie corolla is deiaelied iVom tlie 
seed, as in the case of wheat and nak(‘(l barley. It is from 
this property that tliis oat has obtained tlu‘ name oi pilcorn 
or peelcorn. It has been cultivated for an unknown j»eri« 
Kur(*pe, is mentioned liy our earlier writers, and was one/ in 
general cultivation in Scotland, aiul otlier parts of tlie i.daiid. 
It is said to be produetive, and the meal to be fme. 

The oat is the natural inhabitant of colder latitudes. It de- 
generates in the warmer parts of the leuipm ate zone, aiul in 
lower latitudes disappears from cultivation. It i>, >f all ibe 
cereal arasM'S, that<wliieli is the most easily eidtivaicd, grow- 
ing best indeed, as all sneli jdaiits will do, ou tlie better .-oils, 
but siiittM] to every kind from peat to the lighter -oils and 
clay. 

Of the speeie.s tliat have b» ei muiitionod, gre:e!\ mo.-,t 
important is the eommoii oal. ^Ivena saO'rtf. Oi tlrr ^ v.v ies 
tlier^^ are innumerable sorts, prodiieed by tlie c m eliuMte, 
soil, and cultivation. These maybe oonvciiien; ■ dnided into 
three classes — the black, the dim <»r grey, and li.* wh\e. 

Tho.?e in which the corolla i.s vl*ry dark, rae in nie class. 
The oats of this habit are awiied, and the - • «K are small. 
They are hardy, anckripen early, and it is th.d jirojxa ty wliii li 
suits them for cultivation in cold and elev;i»' I districts. Tiiey 
arc an inferior clasS|Of pats iii thfer firdim < \ states* !i*id slioull.1 
ntrcly be used \vherc varieties more impr.ivedd»y climate anil 
eultiviitioii can be raised. 

The next class of oats, the dun or ■ rev, inav be 'said to be 
intermediate between the black and e white. Some of them 
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are awned and vary worthless ; hut those that have heeu im- 
proved by culture and solertion, are valued in the situations 
suited to them. Those that are chosen for seed should he 
plinijp, without 'iwns, aii<i with l»iit ^ slight d;irknes.s uf colour. 
The orttii of ^hi.s class arc culled red oats, .s«.>iiiOtiuies dun, and 
.soiiH^tiincs blue oats. 

Tla‘ thinl class consists of those that are white, and the 
most improved of llicm arc without awiis. These: are tlw ieast 
luirdy kinds ; hut tUe\ iivir oi‘ the greates^t weight to tlie hr.shtd, 
and the most pvodwetivt.^ of meal. 

hi this ehiss the Potato-oat is that wliicli f as po.ssesscd the 
greatest rejnitation for a time in the districts where it is ciilti- 
vattnl. It is not so well suit<‘d to inferior soils as soi4ic of the 
other white and darker coloured kinds. It is less productive 
of straw' than tlu‘y, though the grain is more jdump, weighs 
heavier, and yields a gn^atcr weight of meal. The hardier 
kiihls, however, arc heltcr suited to aevtain situations than the 
iim‘r, just as the hardier red wheats are better suited to certain 
ftituatiens than the thin-cliaffed Jind white varieties. The po- 
talo-oat was the diseovorv of aeeident, and tiic prodiieo of a 
simde jilaiit. It has in many cases shown a tendency to de- 
generate, l>y the hu>IvS liccoming tljicker and the body less 
plum]), and liy the jiartial appearance of awns. 

Otiicr minoi- variidics of the oat. wliich have had more or 
less rcpiitaiion. are the Late and Imriy Angus, the Blainslie 
or C^)inm<»u wliite oat, and the Poland oat. 

d’hc vai icties ol‘ the Angus oat have been nuieli cultivated. 
'riu\ aj c lianly, of fair ijuality, and siitheicntly jiroductive. 
'fhe l larly Angus is the iiiier variety, and ripens about JO days 
before the other. 

"Idle lllainslic oat, so named fn*m a farm noted lor produc- 
itig it, us(»(l to bo largely cultivated in the south-eastern coun- 
ties of Scotland. It is souiejvhat small in the grain, but pro- 
duces on good/oils abundant crops of grtlin and stra>v. ^It is 
an eai^y ripening oat, but has now- generally given place to 
other earif -ripening varieties. 

The Poland oat w^as long greatly valued. It ripens jarly, 

R 
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and prolluees an almndaut crop of ^rain ; but it is souiewlmt 
/ deficient in straw, and is sujiposed to bo peculiarly liable to 
injury from shaking. This kind Ijjls been cultivated in Eng- 
land above 100 ycars/and, during that long i)eriod, has re- 
tained its eliaracters. 

To this must be added the Dutch or Friesland oat, which 
is a lumlier kind, or at least better adai)ted to inferior soils, 
than the Poland oat ; but it has not preserved its eliaracters 
so uniformly as the Poland oat. 

Other kinds could be named, as having been long cultivated 
in this country but those enumerated will suifice loi* the pni- 
pose of example. Minor varieties of tliis nature may be multi- 
plied to iin unlimited degree, and we may constantly expect to 
see new ones obtained by accident, or by care bestowed in si^- 
lection. A variety which has been lately extensively cultiva- 
ted is the Hopetouu oat, derived from liast-Lothian. It may 
be said in general, with»resjK‘ct to the principal kinds now in 
use, that the Potato and other finer kinds of oat are tlie best 
suited for low lauds, and the better class of soils ; that the dun 
(»ats are suited to inferior soils, or to the more eh'vated 
grounds; and that on the soils lowe.st in llie scale ot fertility 
the iEi])rov<‘d lilack varieli(*s may he used. 

The oat lias a wMer range of soils llian anyof tiu* other ce- 
realia, and it I'cipiircs, loo, less preparation of ilie soil liy til- 
lage and manures. 

The oat is generally sown aftia* gra.ss, and tliis is ja eeisely 
the period in the rotation in which the oat sliould he sown. 
It grows better upon <)ld gras.>-hiiid than any 'other eiviji, and 
shoukl always )>c sown accordyigly whi ii land is broken iij) 
from grass of some years' standing. AMien land, indeed, is 
broken up from grass of one«year, wlieat, it lias been seen, nuiv 
be sown ; but, in the majority of ciise.s, the more suitable crop 
is oats. « ... 

\Yhen grass-land/ is to be jdoughed i'or oats;, this should be 
done in winter, or as soon in .spring as the state of tlie wea- 
ther, and the labour of the farm, will ailow, so that it may, if 
possibhi, receive a little of the winter’s frost to mellow it be- 
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fore tiie oate are sown. In tVie ordinary practice of tlie farm, 
the first operation after harvest is ploughing the stubble-land 
intended for fallow and fallow crops, and then the grass-land 
which is intended for oats. 

Oats may be sown after a summer-fallow. This is done 
when the soil and situation are less suited to wheat and barley 
than to oats. In tliis cfisc, the fallow is ridged up before win- 
ter, and again receives a seed-furrow in spring,^ though fre- 
<jueiitly the oats are sown w'itliout the seed-furrow. 

Oats are sown after j)ulse-croi)S, when the'land is not in a 
fit state of preparation lor wheat and barley, or when the soil 
and situation are unsuited to these crops. In this case, one 
ploughing is generally given in jintumii, and soinetimc»s a seed- 
fiUTow in spring. 

Oats may be sown after turnips or other green crop, when 
they are more suited to the soil and situation than wheat and 
bai ley. In this case, tbe green crop dicing removed, the oats 
ai*e sown after one plougliing. 

Sometimes oats are sown after oats, or other corn-crop. 
This is a deviation from the general rules of good culture ; but 
it is in some cases rendered necessary by the failure of grass- 
seeds, and other circumstances. In this case, the land nxiy be 
plougln.^d once ; but when grass-seeds are to be sown witli the 
crop of oats, it is better that it receive a second tillage in 
spring, either by the plough or tlie grubber. 

W hen land is broken up from very old grass, good farmers 
sometimes take two crops of corn in succession. This is a de- 
viatitm from tlit* rules o? the alternate husbandry. Circum- 
stances may render it exiicdieyt ; but it is the exception, and 
not the rule of general management. 

Gi*ass-seeds may bo sown in sp’iiig with oats, in the same 
manner as with wheat and barley. But the land should in 
tliis case be prcj>ared by previous fallow or green crop. 

Oats arc, for^*the most part, sown broadcast. W ben Ijind 
is broken up from grass, the land is not in so good a state for 
allowing the drill macliino to operate, and accordingly the more 
suitable method of sowing is broadcast. Exceptions to this 
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may be required, when there is a great prevalence of sinnual 
weeds, — ^as of the wild radish and wild mustard ; but the ge- 
neral nile for sowing oats is broadcast, and the s, owing in rows 
the exception. 

The period of sowing oats is generally from the beginning of 
March to the end of April. From the beginning to the middle 
of March is held to be the best period, when the weather and 
state of the ground will allow. 

The quantity of seeds sown may be from 4 to fi bushels to 
the acre. There are rarely sown more than 6 bushels, and there 
ought never to be sown less than 4. 

Oats, from being sown after grass-land, are more apt to be 
overruir'with thistles than the other kinds of grain : hence it 
is usual to weed this croj) by going over it with the weeding 
instrument before referred to. 

The reaping of oats is by the scythe or .sickle, in the manner 
before explained. Tlicv should be allowed to rij)en, but not 
to stand till they are dead-ripe. When ripe, they are to be 
taken sharp, as it is termed, ]>y which means the chaiiee of 
loss by winds at tins critical period is lessened. 

The produce of oat.s varies gi*eatly with the nature of the 
soil and the mode of management. It is frequently calculated 
that 30 bushels to the acre may be the a verage of thi.s country. 
In Scotland, where the culture of the oat is more attended to 
than in any other part of Kurope, CO bushels are Indd to be a 
great crop, below 25 an indifferent or bad one. 

Oats vary in weight from 35 Ih. to 45 lb. the busliel. The 
produce in flour is generally regarded as in flie })roportion of 
about 8 to 14 ; that is, 14 llj, of grain give 8 lb. of meal, 
though the proportional quantity of meal increases as the oats 
are heavier. 

The metal of the oat is used for bread ; but though it is the 
food of a great part of the inha{>itarits of the non^h of Kurojie, 
it i^s inferior for thts purpose to the flour of ryq, ^and greatly in- 
ferior to that of wheat. It is used, however, in various simple 
preparations for food. i 

But the principal consumption of the oat is for the feeding 
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of horses, to which purpose it is eminently adapted. In the 
practice of the iarm, it is comnion to reserve the light com tor 
the feeding of the liorses, and the heavier grain for seed and 
for sale. * “ 

The oat is employed also in malting and distillation ; but 
for these purposes it is inferior to barley. 

The straw of the oat is, in this country, more esteemed for 
provender than that of wheat, barley, and rye. It furnishes a 
great part of the food of wintering cattle, as will afterwards be 
explained. It is given also to Avorking horses in place of hay 
in the early jiart of winter, when the work is hot severe. 

Oats are subject to considerable hazard of injury by the 
shaking of winds, as the grain approaches to its ripened state. 
In the early stages of its groAvth, too, it is subject to be at- 
tacked by several enemies, of which the principal is the wdre- 
worm, w’hich is the larv'a of a very small beetle, Klater sege^ 
tis ; and by the larva* of several otluir insects, comprehended 
by farmers under the general name of grub. 

The diseases of the oat arc not numerous. It is subject, 
though in a partial degree, to smut, occasioned by Uredo se- 
getum. 


7 ), Mill FT. 

I nder tlie term Millet arc eoinpreheiKled certain plants of 
different genera, which are cultivatcMl for their seeds : — 

3. Paninmi niili.ifonin — Coniinon Milli't. 

2. Setariil italira — Italian Sepiria. 

.'I. Setaria (;rnnaiiica — German Setaria. 

4. Sorglnim vul^-are — Imlian Miljet. 

Conimr>n millet grows* several feet high, and is terminated 
bjfc a large Iwanched panicle ^^anging»to one side. It is very 
prolific in seed.y These arc small and smJptli ; in some i-^irts 
brown, and in others yellow. The plant is cultivated ex- 
tensively ii^ Russia, in Italy, and Germany. Its seeds, being 
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divested of their oiitei* covering, are used in tlie maimer of rice, 
and furnish a tionrishing and grateful fi^od. They are also 
made into bread, which, however, is not esteemed. They are 
used for the feeding of domestic fowls, for which they are w ell 
suited. The straw produced is bulky, and valued for pro- 
vender. 

Tlie cultivation of common millet is not practised in this 
country. It is not Avith us a part of tlu^ food of the ]>eoi)le, 
while wdth respect to the feeding of domestic fowls, wo have 
so many resources in the waste of our cereal grains, that there 
is scarcely need of cultivating any plant expressly for tlie pur- 
pose. But more than this, millet is not well snitcfl to the colder 
parts of vRurope, and supplies (»f it can be obtain cmI in unli- 
mited abundance from tlu‘ shores of tlu* Alcditen*an(\'ui. 

The Italian setaria, cultivated in tin' south of Ihiropc, is 
only known to us in this country as a plant of the gardini. It 
is too delicate for the northern jiarts of luirop<» : for even about 
Bordeaux it is a pre(;arious crop, suffering frerpiently from the 
effects of frost. 

Gennan setaria is cultivated in Hungarv in fertile subhum i«l 
soils. It is used in its green state, or as dried fodder fur horses 
and oxen. 

The Indian millet furnishes br(»ad to the Arabians and 
other jicople of the East. The flour is known to the Andis 
under the name of dourra ; and it is truly the bread-corn of 
Africa, being grown over all the parts of that vast continent. 
It is cultivated likewise in Italy and the soutli of Germany ; 
and it was long ago introduced into S]»aiii, it 'may be suj>i)oscd 
by thf Moors, if not at an eiwjier period still by tin? ( artlia- 
ginians. It lias been introduced also into the Islands of the 
West Indies, under the name of Guinea (rorii, and into the 
Soulheni liiiited States of America. 

This tine plant gruws'with a strong reedy steiif, with broad 
leayes like those the maize, but smaller, .vid producing a 
large panicle. Its seeds are .smooth and roundish, resembling 
those of the eoninion millet, but larger. They /'re ground 
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i„t0 flour, blit tho broad nia.le of it is (lurk in colour and 
imvse. \n V',uri,vu, the is chiefly used for fceilmg do- 

lucst'ic Howis and l)igoons, for whicli it is well suited. 

Ibis plant is the iiativi* of a wamicf country, and demands 
a. more climate tlifin we possess. With us it will scarcely 

oven ripen its seeds, and fi*e(piently not even expand its flowers. 
Other species of Sorijlutm are likewise cultivated, but the same 
remark applies with more or less force to them all. 


fi. Maize. 

Of the cultivated Maize, Zm Metis, the varieties produced 
by differences of climate, and other external causes, are very 
numerous, difh'rin^’ f^reatly from one another in size, aspect, 
and the period of maturing tlieir seeds. 

'riui maize has a wide range of temj^eraturo. In the western 
continent, it flourishes from about the 40' of southern to be- 
3’ond the 4.>' of nortlunm latitude. It is extensively produced 
in Africa, Asia, ainl the South of Ihiirope. On all the shores 
of the Mediterramain, — Spain, Italy, and* the countries of the 
Levant, — it supplies tin' fuo<l in most common use. T^he re- 
gion of the maize in luirope seems to have been extending 
north waj’ds. It is grown in I 'ranee. Germany, and even in the 
Netherlands. "Die last, however, is somewhat beyond the true 
region of tin* maize, which rerpiiresthe warmer summer of the 
south of lairopc* to bring it to its full perfection. The kind.s 
best suited to Ihe coIJlV pans are the dwaid', some of wliich, 
even in ihe latitude of .Paris, jcomplijte the. circle of thoir vegc- 
tatit)n in a period comparatively short. 

The manner «>f cultivating tin; maize in the couiltries where 
it i; pn»diieed, is geina^illy rude and inartiiicial. 1'he pro}»er 
method of^ciiltivating it is rows^at the distance from tuic 
another of fj‘<tui to 4 feet. In this mani\er the plants can be 
tilled ^y the Horse and hand hoe in the most i>erfect manner, 
and the tyu’th heaped up to tlie stems of the plant by the ope- 
ration of the common plough. This heaping up of the earth 



264 PLANTS cn.TIVATEIi FOU THKJR SEEDS. 

tends to support the long stem and weighty ears. The plant, 
although it has s^-very fibrous root, does not penetrate deep in- 
to the ground ; but from the lower joints of tlie stem,ftt sends 
forth large roots, which' partly serve the purpose of supporting 
it. During the gi’o^vth of the plant, and even till the seeds 
are formed, the tilling may be continued, and the earth heaped 
up to the stem. 

The maize is a plant which with difficulty bears the rigour 
of early spring. It is easily injured by frosts ; and hence the 
necessity of adapting the period of sowing it to the peculiarity 
of the climate. * The plant, like the other graminese, may be 
transplanted, and that, too, after it has attained a considerable 
size. In*planting, therefore, it is well to have a j)rovision of 
plants for the filling up of blanks. 

A peculiarity in the manner of treating the plant is founded 
upon the circumstance of its being moiurcious. The flow ers 
bearing stamens are produced in a branched spike at the sum- 
mit of the stem. The female flowers grow lower down on the 
stem. I'pon these the pollen falls from the flowers above. 
As soon as the male flowers have performed their functions 
by depositing their p(dlen on the organs below^, they become 
no longer necessary, and tlioy accordingly, with all the elevated 
part of the .stem which support.s them, may he remove d. This 
is familiarly termed topping : and the j)eriod of j>erforming it 
is denoted by the state of forw'ardiusss of the plant. \Vhen the 
silk-like filaments of the female floAvers arc withered, and Avhen, 
upon stripping off the husks, the grain is found to he some- 
what hardened, then the tops and even the leaA^es may bo re- 
moved, without injury. These fjrm a valuable <leposit for the 
wdnter, and may be reserved for food for horses and oxen in 
spring. » 

The harvest-labours of the maize are altogether different 
from those of the other cerealia. ^Thc ears are strLpt from the 
stem, by the hand, aful carried directly to the baiyn-floor to un- 
deVgo the process of husking. The husks, consisting of a thick 
leafy covering which closely envelopes the ear, are,. then also 
siript off. and the ears are deposited in some convenient place. 
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The next operation is that of separating the grain from the 
ear. This may be done by a machine, but it is generally done 
by scrjfcjjing or rasping the ears upon a piece of iron fixed 
across a woo&en* vessel into which thcf grains are received. 

The flour of the maize, on account of the deficiency of glu- 
ten, is greatly inferior to the flour of wheat for the making of 
bread. It is, however, a perfectly nutritious substance, and 
becomes palatable to those who are used to it. Its flour is con- 
verted into various preparations, and used extensively in the 
countries where it is produced. In America the people of every 
condition eat the^ maize in its diflerent statCb*. The most de- 
licate perliaps is when the ears are green, and the seeds simply 
roasted or boiled. In this state they ai’e enjoyed by,people of 
all ages throughout the United States. 

The maize is a nourishing food for all the domestic animals. 
It is suited to the feeding of the horse : hogs get speedily fat 
upon it, and poultry eagerly eat thejiard grains. 

The maize is thus a very valuable plant in all the countries 
in which it is i)roduced. It is only, however, in the warmer 
parts of 1 iUroj)e, or in the countries which, like North America, 
have a hot summer, that the maize is calculated to take the 
place of the enmmon eerealia. 


7. Rice. 

Rice has been known and cultivated from the earliest records 
of the human i and ls believe«lto furnisli food to a greater 
number of human beings than any other of the cultivated gra- 
mimw. 

Of this plant there is* held to be but one specie!^: — 

Oryzfi saliva — Cojiimon Rice. 

• Hut thej;e are subspecies, yr varieties, so greatly different in 
their habits iinld characters, that they im)jv be rather regarded 
as S}»ecitically’ distinct. The common rice grows fronKone 
to six fept ill height, terminating in a panicle. The seeds 
are armed with awns. It is cultivated in marshes, and for a 
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great part of its growth, is psirtially under water. The moun- 
tain rice grows on mountains and dry soils. The plant has been 
recently found growing high on the range of the ffiiiKilayau 
mountains. 

Thc^ rice is spread over all the ^vai'iiuT regions of the Old 
World, and has been carried to the Ntnv, wdiere it flourishes 
in great luxuriance. It is cultivated in the south of Europe, 
and has lately been extended to the more northern ])arts of 
it, — ^to \V\‘stp1i!ilia, and e^ eii to the Low C-onntries. It seems 
to be a ]dant fitted, in a remarkable d(‘gree, to accommodate 
itself to ditterent* situations. The range of its vegetation has 
extended northwards. It is a considerable period simre it w as 
introducetl into the countries north of tht‘ Mediterranean, — 
Greece, Italy, and S]»ain. Jt is more recently that it lias ex- 
tended to llungary and central hairo])e ; but whatever he the 
power of acclimating of the ricc», there is little n^ason to sup- 
pose that it will ever foriw any thing beyond an inconsiderable 
part of the cultivated gramiiioa? of Euro])e. 


L!A^AI:v-(^llAss, &c. 
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The <*ereal grasses that have hecn enumerated, afford the 
main part of tlie farinaceous food of mankind., liesides tliese, 
however, other grasses are cultivated, oi- used for tlieir seeds, 
as — 

1. P]);ilarj.s caiiariuiisis — CiiUIvatiMl Canary* grass. 

2. Poa fluitaiis — Floating Meadow-grass. 

n. Digitaria ^anguiiialis — Hairy Cocksfoot, or FjngiT-gr^ls^. 

Canary-grass is cultivated in a few j)arts of tlu* south of 
England, altd chii lly in tin* of Thaiiet, for its .sc(*ds, wliidi 
are given to the smaller lords. The p!ant is easily raised,* hut 
is of little economical inijrortanct^ ^ t 

Floating meadow’;^russ is a native plant tolerably productive 
of-bceds, W'liich are sw'cet and nourishing. They are colh?ct- 
ed in some pai-ts of Germany, Poland, and other payts of liu- 
roj>e, and used as food ; and they art* lirought to this country 
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under the name of Mannix. The plant is too atpiatic 111 its 
habits to admit of extended cultivation. 

Haiiy Cocksfoot, or Finger-grass, is an annual plant, grow- 
ing in sandy cultivated fields. In Poland and Lithuania it 
abounds by the road-sides, and its seeds, being. collected and 
boiled with milk in the manner of rice, are said to be esteemed. 

Many other grasses could be enumerated as yielding seeds 
of sufficient size to be used as food ; but none of them can be 
regarded as fitting subjects of cultivation for their seeds. 
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II. L/CGt-Jiisors PLJ.riK 
1. The Bean. 

The bean is of the genus Faba^ of which there is reckoned 
one species — 

Faba vul^iris — Common Bean. 

But* great divci^sities, in the habit and asj)ect of the plant, 
have been produced by the effects of climate, soil, and cul- 
ture. 

Of the 'beans wliicli form the subjects of cultivation in tliis 
country, there may be said to be. Avith respect to their uses, 
two general classes, — those which are cultivated in the fields, 
and are thence termed field-beans, and those Avhich are cul- 
tivated in gardens, and so^ermed garden-beans: The former, 
too, are fre<iucntly termed grey beans, and the latter white 
beans. 

Of the Avliite or garden beans, the sorts are very numerous. 
Those that may be here ref<*n*ed to as cultivated also in the 
fields, are the Mazagan-bean and the Long-])odded. 

The Mazagan-beans are regarded as the best of the early 
kinds at present in cultivation. They are said to be derived 
from Africa ; and their habits change by their being culti- 
vated in this country. They become larger, and do not rij>en 
so soon as when first imj)orted. 

The Long-podded are of the middle size c»f garden-beans, 
and are^iHn’v i)roductive, the j)odsJl)eing long, and closely filled 
Avith seeds. Of the long-pods there an* many varieties enu- 
merated by gardeners. • 

These tAvo sorts, tliough raised in the garden, are also c^il- 
thated jairtially in the fielrls, and flH*y arc reckoned to he the* 
best of tlie garden k\feds used for this purpose. 

.Tjie kinds, bow^ever, the most important to the agriculturist, 
and forming the subjects of common cultivation in the fields, 
are the small or .hardier kinds, termed the field-beans. Of 
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these, the principal are the horse-bean and tiie tick-bean. The 
former is the more hardy ; the latter is generally regarded as 
of hotter ijiiulity, an<l more {inMluctivo. Tlie lujrse-beaii grows 
more tall than tin* tick-bean, but is not s<» productive *>1' pisls. 
Tlio tick-beiui eontaiu-s many sub«rdin.ato vju*ieties, t<i which 
names are assigned, as the Mat-ticks or May-beans, the small 
or lissex-ticks. To the lield-lK*an.s in use may be a<lded the 
Heligolaml bean. 

'File hciiu, ^renrrally is suite! to the stiffer cinys. 

The souils may be burioa tlec.ply in tlie cr.s^^un.l. Tn colder 
i‘(mntnos, ttiey arc gomu’jiUy sown in sprin^^ : \)ut they maybe 
sown \)r(?vious to wiuti*r, and then the beans actpiire the habit 
ot liiti r ripeninj,*’, and are termed winter-beans. The manner 
<»t eiiltivatiiijLj the l)(*an is ^'catly indnenecd by climate; and 
the ai^rieiiiturists of diff (Tent countries learn to suit their prac- 
tice to this (.•ireuinstance. 

The beau, like all other jdants e*%ltivatod for their seeds, is 
an exhaustint»‘ crop ; but then, from the habit of its growth, 
and the mode* of cultivation which it admits of, it is a clean- 
ing crop, and, in the rotation, is generally made preparatory 
to a corn-crop. It is ri'garded as well suited to prepare the 
land for wheat or barley ; and uiiglit, tluTofore, to])ree«de one 
of these eroji.s. 

Ilouiis may be sown on land broken iij) from grass, and will 
succeed perfectly well in smdi a case ; but this is not the true 
place in the rotation of tJie bean : for oats are more generally 
suited to land broken uj) from grass ; and beans should rather 
follow a corn-crop. 

When the bean is to be so\yn in spring after a corn-grop, the 
land should receive jf deep ploughing before winter, generally 
in the direction of the former ridges, so as to keep the land 
dry. Sometimes, in case of dry land, the ploughing may be 
•across the^ridges ; and theiv the pic ugh, passing along the for- 
mer open fuijows, is to form new open furrows in the same 
place. In either case, care is to be taken to prevent the^'tq.g- 
nating of water on any part of the surface. 

As early in spring as the land is sufficiently dry to be work- 
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ed, it is to be ploughed across the direction of the former plough- 
ing. The land is now to be left to dry for a few days, and 
then it is to be liarrowed, so that the surface may be le^xdlcd ; 
and then, witli the comiiiou plough, the whole surface is to be 
formed into raised ridglets, or drills. 

These drills are fornied by a single furrow or turn of the 
plough in the following manner : — The plough, entering at the 
headland of the field, at jr in the diagram below, draws the 
straight furrow x if from side to side. Turning to the right at 
y, and ontering at it draws the straight furrow z i\ and thus 
forms the drill jr ^ z of n liieh the centre is All ; this first drill 
being necessarily formed by a double turn of tlie plough, while 
the other* arc formed by single turns ; for the plough, then 
turning to the right and pa^'shig on to K, draws the straight 
fmvow EF, and so forms a drill by a single turn. At F it 
turns to the right, and. pa.'^sing on to (j, draws the straight 
fiUTow GH, and so forms^aiiotlier drill ; and tlum, passing to 
1, and drawing the furrow IH, forms another drill ; ami so on 
until it lia.s formed a certain into drills. E«jual .s]>aces 

being drilled in this manner, the whole held is ))ass(‘d ov<u\ 
The plough, it has been said, is to turn to the right, but it may 
be also turne<l to tlic left if more convenient : or, having form- 

J i-, MS. 


ed ascertain sr>ace iifto drills by being turned the ri*jht, it 
ina-y form an intermediate sjiaee into drills, by lieing turned 
to the left, on the same i)rineiplc Jis was c»xplained iiv. the case 
of cross-ploughing. Jn i)lace of funning the first drill by a 
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(Idublo tuni, in the manner described, the operation may bo 
j)eribrined thus : Tlie plough passinpr ft«om x to ;/, forms the 
drill xy by a siuj^le turn. On arrivinf}- at y, the idoujjjli 
turns left about, and, returniiijjr by tlie*same track, forms ano- 
ther tlrill //.r also by a siiij^Ie turn ; on arrivinjj^ again at 
<r, it turns to the loft, and pr«)o(-eiling frt»iu r to c, forms the 
drill r? (ill ; m arriving at it passes on to F, and proceed-" 
iugfroin F to 1\, forms the drill FlUR. 

The drills thus formed should not l)e less than 27 inches 
from centre t») centre. A transverse seeti<m Df the land, when 
drilkMl, will apjiear thus : — * 


The hold ln'ing thus ridgeil up, tlr# seeds arc to be sown by 
the sowing-machine (l*'ig. 32), or better by the machine Fig. 
33, whicli sows thrc'c rows at once. The forun^* is jmslied for- 
ward l)y the workman, tlie latter is drawn by a liorstj. I'he 
secils are thus sown in the hollows of the drills, and tlie i»lougli 
passing along the centre of each drill, splits it into two, and 
so eovers the seeds. The common ])lough pcidonus this oj>e- 
rati<m, or it may he i>erformed by a double mould-board plough. 
A transverse section of tlie drills wlien split or divided will ap- 
]>er.r thus : — 


In* this niainier, tlie seeds are well covered, sown in rows at 
the distanci? required, aiul janqiared 'A)r the subsequent ojicra- 
tions. ^ 

Hut the prev ious operations taking place at a very eaHy 
jieriod of ithe season, wot weather may intervene to j^reveiit 
this species of tillage. In this case, in place of first plough- 
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ing the land, and then forming it into drills, it may be found 
necessary to give only one ploughing. The simple sowing- 
machine, pushed along by the hand, is to follow evefy third 
plough, or, in other words, to be pushed along every third 
furrow, depositing the seeds in the hollow. The succeeding 
furrow-slice covers the seeds, Jind thus they are deposited and 
covered in every third furrow throughout the field. By these 
means the seeds are sown in rows ; and, supposing the width 
of each furrow-slice to be 9 inches, the distance in the rows 
of beans from one another will be 27 inches ; or 30 inches, 
supposing each furrow-slice to be 10 iiiches. 

The latter method of sowing is less effectual than that by 
raised drills, and therefore should not be resorted to, except 
when the state of the weather renders it necessary. 

The running of a sowing-machine in every third furrow may 
seem to be a somewhat clumsy operation ; and yet the loss of 
labour is extremely trifiing. Some farmers, htuvovor, attach 
the sowing-machine to every third plough, fixing it between the 
handles in such a manner that it sows tlie seeds in the furrow 
which is just formed ; tlie three ploughs following one another 
in succession, and the tliird sowing the seeds, these are depo- 
sited and covered in every third furrow. 

Dung is often to be a]»plieJ to the bean erop, especially when 
wheat is to succeed ; and it maybe applied at two periods. It 
may either be spread upon tlie stubble in autumn, or it may 
be applied at the same time at which tlie drills are formed. 

In the first case, the dung, being spread upon the stubble, 
is covered by the ploughing ^vhich is then given : and this is 
greatly the better practice. In ^tlie second oas(?, the laud be- 
ing formed into drills, and the seeds sown in the manner de- 
scribed, the dung is to be carried to the rows in singIe-lior.se 
the horse walking in the interval of every third or fifth 
drill. The dung is to bu dragge^^ out by the dung-drag (Fig. 
81)^from the cart %hind into little heaps, ‘^hree or more 
yfiing i»ersons are to follow each cart, and to spread out the 
heaps regularly. The dung is in this manner sprca^l over the 
seeds. The ridglets are then to be split in tlie manner before 
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described) and in this way, the dung and seeds cove^d. Some 
prefer spreading the dung first, and then sowing upon it the 
seeds. » 

When no drills, however, are formed, and when the seeds 
sure sown in every third furrow, then the dung, if it has not 
been applied in the preceding autumn, is merely spread upon 
the ground before tlie land is ploughed, and covered by the 
plough at the time of sowing. 

Such is a simple method of performing the culture of the 
bean, which has been found to be efficient in parts of the coun- 
try where, from the uncertainty of the climate* and the nature 
of the soil, the culture of the bean is the most difficult. This 
system, then, of sowing the bean in rows and in drilfc, is sus- 
ce]>tible of being every where practised, and frt)in its efficiency 
and simpli(*ity, deserv(‘S to be generally imitated. 

In vari«)iis parts of Kiigland, a more operose method is 
adojjted of sowing the bean. The li»iid is not ploughed until 
about ('‘hrlstmas, or as soon afterwards as possible ; and upon 
th<! fiirrow-slic'c turned ui>, the seeds of tlio bean are planted 
by means of the dibhh*, in regular lines, at the distance from 
one another in tlic rows of two or three inc^ies, and at the rate 
])er a(!re of alxnil two bushels. The jiraetiees, however, which 
prevail in dilferent parts of J^ngland, botli with rcspi^ct to the 
metliod of sowing, the quantity of seeds used, and the general 
treatment of the plant, are very various. 

The bean being a slowly ripening plant, the period of sow- 
ing should he as early after the laud can he ]»repared in spring 
as }>ossible. The month of February should be seleeteil if cir- 
ciimstiuices will alloAv, and the sowing should not be l;^ter in 
any ease than the month of March. 

Beans maybe sown ]ircvious to# winter, though tl?e practice 
is not suited to a very colfl and humid climate. Where this sys- 
te^ii is adopted, the produce boan^ sown before wdn ter, or 
wdntcr-beans, asi they arc called, must bc^elected, and those 
always'of the /uirdy kinds. When the bean can be sown 
vious to the months of winter, it removes certain difficulties at- 
tending the present metliod of cultivating it, and hastens the 
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harvest .jp^cess, so often injuriously retarded in the case of 
cold commies. 

The quantity of seeds sown must depend upon the nature of 
the soil and climate. In the north of England and Scotland, 
four bushels to the acre are not found to bo too much ; while 
in the parts of England where the climate is more favourable 
to the ripening of the bean, a much smaller quantity is used, 
and especially where the dibbling process is resorted to. 

It is a frequent practice to mix a quantity of pease with 
heans, generally in the proportion of ab^nit half a bushel to the 
acre. This increases the value of the fodder, and generally 
adds to the weight of the crop. But many farmers do not ap- 
prove o^mny intennixture with the bean. 

In about ten or twelve davs after the beans have been sown, 
the land is to be well harrowed across. This process of har- 
rowing should be resorted to in all. cases of the bean culture, 
whether the beans arc sipwn in diills or on a flat surface. It 
should be performed just before the beans appear above ground ; 
or, if it cannot be then done, it may be delayed till after the 
plants have got a little above gi’ound. This operation of bar- 
rowing destroys the w’ecds that may be springing up amongst 
the plants or in the intervals of the rows. It seems to -be a 
very rude process, and yet it is mwcr hurtful, hut, as in all 
cases of stirring the soil, tends to promote the vegetation of 
the plants. 

Immediately after this harrowing process, care must be taken 
to clear out all cross channels, so as to give free egress to sur- 
face-water ; nothing being more destructive to a crop of beans 
at this stage of their growth, than to permit water to stagnate 
upon the field. 

After the beans have madp some growth, sooner or later, ac- 
cording to the state of the weather, th6 process of horse-hecing 
is to commence. ^ ^ 

The hoes empWed for this purpose arc cither the small 
jSiigle-horse plou^(Fig. 36), or the horse-hde, with doulters 
(Fig. 37, 39, or 40). In the firat hoeing to be given to * 
the plants, it is frequently better to employ the single-horse 
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plough. The subsequent ho'eings may be done by jthc boree- 
hoe. When the plough is used, the ploughman, driving his 
horse bfltweop the rows, makes a shaljow furrow as near the 
rows of tlic plants as the plough can go without injuring them, 
laying the furrow-slice towards the centre of the intcn-al. He 
then returns by the adjoining row, in the same manner, throw- 
ing the fnrrow-slicc also towards the centre of the interval ; 
and in this way the ground is tilled as near the rows of phuits 
as the plough can go. A tran.Mcrsc .section of the drilk after 
this operation will appear thus : — 


l- ig. I-'ri. 



Iiiiinediately followiiig^tlie Operation of the horse-hoe, the 
hand-lioers, each with a little hoe (Fig. 79), arc set to work. 
Kach ho(T takes a row, and with the hoe cuts up any weeds 
that may have escaped the action of the hoeing instruments, 
or that may be found amongst the plants in the rows, using the 
liand when necessary to pull up weeds amongst the plants. 

In about a fortnight after this, the horse-hoe again passes 
along the intervals, and again the hand-hoers follow, cutting or 
pulling up all the weeds that may have escaped the action of 
the horse-hoe. 

This wall generally coipplete the hoeing process ; hut, if ne- 
cessary, the hand-lioers are to be set to w'ork a third time, so 
as effectually to clear the groi^iid of all remaining weedfe. A 
section of the ground after these oj)erations will appei^r thus : — 



Some time sifter the last hoeing, tiie ilouhle mould board 
plough (Fig. 38) may be driven along the centre of the inter- 
vals, so as to lay up tli^ earth as close to the rov^ of itlauts as 
possible. Many farmers, however, omit this finsil ridging up 
of the land, either conceiving tliat it is unnecessary, or tliat it 
tends to interrupt the harvest process, by rendering the ground 
uneven. Yet this final riding up makes a good conclusion 
to the process of culture. A section of the field, after this ope- 
ration, will appear thus : — 


Fig. m. 



The cleaning processes being performitd, the jilants grow 
without furtlier cure, and will generally cover all the surface, 
and prevent the growth of w ecds during the remainder of the 
season. 

A w’ell managed bean-field cultivated in this manner will be 
like a garden. The land, in respect of cleanness, will be no- 
thing short of the condition in which it would be after a sum- 
mer fallow”, and the soil will be prepared for a crop of any of 
the cereal grasses. 

The superiority of the practi.x* of drilling over that of sow- 
ing broadcast is apparent. In the case of broadcast, a fa- 
vourable season, and other c^rcumstai^pes, may cause as great a 
crop to be produced, but this w”!!! not be so upon an average 
of seasons, while all the^dvanti^es of the more perfect tiUage 
of ^he ground wfllr ne lost* 

In all cases of the row-culture, the system should be'earried 
into full effect. The intervals between the rows of plants should 
never be made narrow, with the design of saving ground. All 



<‘xporionee bIiows that notji 
)ie more perfi otiy tilled» fan 
the erog will be more atnmLp 
In cold and humid countries Ihe harveet-managejocient 
the bean ia pecmliarlj. dtflicult, on account of its late period of 
ripening, and the large and succulent steiii of the plant. 

The bean should be suffered to ripen itself thoroughly, but 
not to become over-rige. The period of ripening will be de- 
noted by the skin of tlie seeds having acquired a yellowish 
leather-like appearance. 

Beans may l)e cut by tbc scythe or by tho sickle. Wbcu 
the .sickle is usckI, the? utiu(*.st caiv is to be taken that the \ilaiits 
b(* cut low, on acctmiit of the value of tlu* straw, ji^d of the 
saving of sueli pods as may be gr<»wing near the ]joU m\ of the 
stem. The beans are t«» be formed into slK‘aves, bv tying tbcm 
with straw-r(»pe.s previously prepared, or, wlu^n pease are mixed 
with bean.s, by r(»pes formed of tbo ‘‘tcins of t?jc j>t'a.se Uvistod 
upon the si»ot at the lime of reaping. The l)eans sliould be 
merely laid \ipon these ropes in thc^ tirst place, and left for a 
few days to dry and wither, before they are bound into sheaves. 
Some lay dow n the beans, in the first place, in large handfuls, 
upon the ground, and allow them to remain there for a few 
days, before being collected and bound into sheave.*^. When 
file sheave.s are bound, they arc to be .set up into double-rowed 
shocks, w ithout any covering of head-sheaves. 

The beans, w^hen fully ready, are carried to die bam-yard, 
and formed into stacks like other crops. 

Thi‘y are thrashed and dressed in the manner described in 
the case of the cereal grains. From the largeness of the seeds, 
the process is a simple one, the*lighter and broken grains’being 
more easily separated from the heavier than in the lighter 
kinds of corn. • 

The produce of the bean is exceedingly various in tliis island. 
Forty bushels to the aere ar^ regarded a^i^ a gi'eat crop ; 30 
bushels are a i^kisfactory one, and probablV the average pro- 
duce of the kingdom docs not amount to 24. 

The grjfin of the^ bean is chiefly applied to tlie feeding ol 
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horses, though largely also to that of other domestic aniiniils, 
and chiefly of hogs, in which latter case it is usually manufac- 
tured into a coarser kind of meal. In the feeding of horses, it 
is common to mix a portion of beans with oats. 

Tlie straw of the bean is nutritious and wholesome. It is 
generally given to horses, and is reckoned little inferior to hay. 

Tile bean is a plant very subject to diseases, and, in an es- 
pecial manner, to injury from the attacks of several animals. 

The most common disease of the bean is a species of rust, 
produced by par^usitic plants of the mushroom family, growing 
upon it in the same manner as rust or mill-dew on wheat. 

The animals that attack and feed upon the juices of the bean 
are certain aphides, the most common of which is of a bluish- 
black coloiu-, and is called the collier. In some .seasons this 
creature is very destructive. It begins at the top of the jdant 
and continues multiplying downwards. A roiuedy, which has 
been suggested and practised, is to cut off the top of the plants 
as soon as the aphides appear ; and this may be a palliative if 
carefully performed. 


i>. Tin: Pea. 

Of the cultivated Pea there seems to be one species, (compre- 
hending our various cultivated kinds, whether grown in the 
garden or the field, namely — 

Pi-suin sativuiii — Cultivated Pea. 

But botanists of high authority make two species, FisKm ar- 
vense. the Grey Pea, and Visum sativum^ the C^dtivated pea 
of the?* gardens. 

The changes produced in this plant by the effects of cli- 
mate, soil, and culture, are very great. WhetluT regartled as 
one or two species, pease, with respect to their uses, may be 
divided into two c^isses*; the fiA^t, the field pease of different 
colours, and the Second, the white or garden ])ease, Idie 
^coloured kinds ai’e those which generally form the objects of 
cultivation in the fields ; the wliitc kinds are thosd which ai*(‘ 



grown \n t\ic garden, though several of the white kinds are also 
cultivated in the fields, and though some of the garden hinds 
are coloured. 

Tlie gardfen pease are distinguished by their periods of 
ripening and other properties. New kinds of them are raised 
every year, and generally receive names from the persons who 
have first cultivated them, or the places where they have been 
gi’omi. Their characters, however, are not permanent, and 
they degenerate, unless cultivated and selected With care. 

The field kinds are distinguished by their l^ahits of ripening. 
Tlie early-ripening kinds admit of being sown late ; the late- 
rii)ening kinds must be sown early. The common early-sown 
])easc of this country are small and dark in their colovir. The 
in().st liardy of these is generally termed the early grey j)ea. 
It is chiefly cultivated for the food of horses. 

The later sown kinds of field jiease are larger in their size, 
and api)roach more in their characters to the garden pease 
Tlie seeds are of various colours, blue, speckled, grey, and dun ; 
and they have pui’ph* flowers, whereas the true garden kinds 
have generally white flowers. 

The white hinds usually cultivated in tM.‘ fields in this coun- 
try are the l^earl, the Early Charlton or Golden Hotspur, and 
tlie common W’liiti^ or Suffolk. Of these the early charlton 
has been long esteemed as an eaidy-ripeniiig kind. 

The ])easc of this class are hirgely cultivated in the north of 
(iermany, in Pedand, and all over the central Jind southern 
jiarts of Europe. In England they are raised to a consider- 
able extent in Middlesex* Kent, Suffolk, and some otlier coun- 
ties. Jiut the pi'ineipal cultivation of pease in tliis country is 
of the grey or field kinds. 

Sometimes pease are cultivated to be used in their green 
statC; There is no species of cultivation more, profitable than 
this, where it can be adojited ; for the pease being ready for 
use in the month of June, tiifie is allowod|for taking another 
crop, gicncrall/ of turnips, in the same seasbn. The practree, 
however, of gatlicring pease in their green state must neces- 
sarily J)(^ lilnited to the vicinity of great markets ; and in most 
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parts of the country it is the province of the gardener rathec 
than of the agriculturist. 

The. general purpose in cultivating the pea is for its,ripcned 
seeds. When these afe intended for boiling, the white kinds 
are used ; when for the food of horses and other animals, the 
grey kinds are preferred. Tlie method of cultivating either 
kind is the same. The circumstances to be chiefly attended to 
is the habit of ripening, which should determine the period of 
sowing. 

The later-ripening kinds are soum in February or March ; 
the earlier-ripefiing kinds in April, and sometimes so late as 
the beginning of May. But the more early all kinds of pease 
are sowu the better. 

The pea will grow on stiff* soils as w'ell as the bean ; but it 
is more peculiarly adapted to the lighter class of soils, and in 
an especial degree to the calcareous. 

The pea, like the be/m, may succeed to any of the coni- 
crops ; and, if properly tilled, it may, like the bean, be regard- 
ed as a cleaning-crop, and be succeeded by another corn-crop. 

In many parts of England the pea is made to succeed to a 
crop of grass and clover, and it w ill grow^ w^ell under such cir- 
cumstances ; but it lias been before observed that a corn-crop 
may then be taken with benefit. It is generally bettor, then, 
that a crop of oats be taken, to which may succeed a crop of 
pease. This at least is the rule of practice, while the devia- 
tion from it wdiich ])articular circumstances require may be 
regarded as the exceptioii. 

In the case of sowdng pease on land broken up from grass, it 
is common in some parts of England to plant them by means 
of the dibble ; and the most approved method of doing so is to 
put a row of holes upon eaph sod, so that tlio rows shall be 
at the distance^ from one another of about 9 inches. To gllow 
of this the furrow-slices are laid very flat. 

When the pea, kowever, is to follow a corp-crop, which is 
jtfi^roper place in the rotation, the land is ploughed* before 
winter as for beans, though there is not tlie same ne(!essity for 
giving a very deep ploughing, as in the case of the ean, the 
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root of the pea being more fibrous, and not striking down in 
the same degree into the soil. 

When the land is ready to be worked in spring, it is to be 
cross-ploughed and well harrowed ; ahd the pease are to be 
sown in rol^s, at the distance from one another of about 21 
inches. Several methods of sowng may be adopted : — 

1. The land, after being pulverized by the cross-ploughing 
and harrowing, may be sown with the same kind of drill sow- 
ing-machine as is^employed for the common grains. 

2. The land may be formed into drills, as 'in the case of the 
bean ; and the sowing-machines, Figs. 32 or 63, employed to 
sow the seeds. The land is next to be harrowed across, and 
thus the seeds arc covered. It is not necessary tojsplit the 
drills by the plough, as in the case of the bean. The-han’ow 
does the work equally well, covering the seeds of the pea to 
the depth of 2 inche.s, which is sufficient. 

3. The seeds arc sometimes covcrqfl by the plough, in which 
case they are sown in every third furrow. But the more fre- 
quent practice is to sow in every furrow, in which case the 
rows are only 9 or 10 inches asunder. This is a species of 
drilling certainly, but the great advsintagfis of the drilling-sys- 
tem are lost wdien the intervals are thus narrow. 

Of these methods of sowing the pease, the best, it is con- 
ceived, is that of sowing them on a flat surfa^?e by the common 
corn drill-machine, the orifices being adapted to the larger 
size of the seeds. 

IVheii cither system of culture is practised, the quantity of 
seeds may be 3 bushels to the acre, or less. 

When the plants are a few inches above ground, the horse- 
hoe with lateral coulters (Fig! 37.) is to pass along the inter- 
vals, the coulters being set to go,as near the rows t)f plants as 
possible without injuring them. 

^ Soon after, the hand-lioers, with the hoe (Fig. 79.) follow, 
and hoe up any w^eeds that are amongst t^e rows of plants, or 
tliat iViQy havef eseaped the action of the liorse-hoe in the ii^- 
lervals. 

Then, bfefore tlie plants come into flower, the hand-horrs are 
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again to pass along the rows, and hoe up all weeds as before. 
This completes the culture of the pea, which will now grow 
with great rapidity, and soon cover tlie intervals. Sometimes 
this growth is so considerable, that only one h&eing can be 
given ; but in every case one horse-hoeing in the dSrly stage of 
the plant, and one hand-hoeing, must be given. 

When the inter\''als, however, are very narrow, as 8 or 9 
inches, the common horse-hoe cannot be applied, and the liaiid- 
hoe alone is used. In some cases, indeed, particular kinds of 
horse-hoes with flat triangular shares arc employed. 

Early hoeing^in the case of this plant should never be ne- 
glected. The effect is not only to repress the growth of weeds 
until the plant shall have acquired sufficient strength, but, as 
in all cases of tilling the gi’ound about the stems, to give in- 
creased vigour to the growth of the ]>lants. From the man- 
ner of gro\^i;h of the pea, and from its stems quickly stretch- 
ing over the intervals of the iwvs, the process of hoeing should 
be begun early, and assiduously prosecuted. After tlio first 
crops of weeds are destroyed, the plants themselves will grow 
and stifle all that may spring up during the subsequent pe- 
riod of their growth': 

This is the system under which the pea may be benefichilly 
cultivated. The land will thus be cleaned in an efficient man- 
ner, and prepared for any crops of grain that are to follow. 

With the earl}'-,sown varieties of pease, it is common to sow 
a proportion of beans. This is a good practice, the tall and 
erect stems of the bean affording a support to the other, in 
the same manner as branches do in a garden. The proportion 
of beaus may be equal to one-fom*th part. 

When manure is ai)plied to the pea-crop, it should be laid 
on the ground and covered by tlie plough before winter rather 
than in spring, fresh manure tending to cause this plant to 
run too much to straw\ Lime is extremely beneficial in the 
case of this crop. 

The ordinary metliod of harvest management for tlie pea 
differs from that of the other kinds of grain mentioned. In 
some parts there is employed a tool called a pease-make, which 
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is merely the half of an old scythe fixed in a handle. With 
this the pease are cut and rolled up into what are called wads 
or wisp$, in which they are left to dry. In other cases, old 
blunt hooks afire employed, by pulling wiiich towards the reaper 
the plant is tom and broken at the surface rather than cut. 
The binders move in advance of the reapers, twisting the ropes 
fur binding, and laying tliein domi. The reapers, as they ad- 
vance, throw the ropes l>ehind them, and lay upon them the 
reaped pease in moderate bunches, their Leads all ni one direc- 
tion. In this slate they lie for a few days to wither, and lu’o 
then tied in sheaves, but they^are not set up iit shocks. They 
are left upon the ground to dry until they are ready to he car- 
ried lioinc and stacked, and in the meati time they we to be 
turned onee a-day, which is easily done by hoys or girls pass- 
ing along the rows with liuoks in their hands, and hooking over 
the hunches. 

The prodiuje of the pea is very unc^ertain. Perhaps none of 
our eiiltiviited crops presents such frequent failures. This arises 
jiartly from the diseases to which the plant is subject, and 
partly frutri the elfcets of late ripening and unfavourable wea- 
ther. Thirty bushels per acre are hold i\) be a good crop in 
most districts of this country. Perhaps the average qf the 
kingdom should not be stated as exceeding 20 bushels per acre. 

Pease are much emi)loyed in this country as the food of 
horses, and for tliis purpose they are generally mixed with oats. 
They form a very nutritious food, and should be given when 
dry, and in all eases bruised. They are also employed for the 
1 ceding of hogs in tlie s\\me manner as beans are, and they 
form a nutritive and fattening food. In this respect they are 
held to be superior to beans, which feeders imagine give a hard- 
ness to the pork. The meal, too^ iis well iis that cf beans, is 
made into a thick grucl^ which, given with milk, forms an ex- 
ceeding good food for calves, after the^^ have been fed for some 
time on milfi. 

But^the pel'is also used extensively for human food. In 
some cases it is ground into meal, and made into bread ; which, 
however, though nutritious, is coarse and unpalata-ble. But 

I 
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the iueal pea mayXe m. ' a considerable extent with 
the floor of wheat, without sens. ^ '*npairing the qualities of 
the latter. It is made also into bi ' ith the flour and meal 
of barley. 

But the most common application of the produce of the pea 
is for soups, puddings, and other articles of domestic econ'omy. 
In this way there is a great consumption of the pea in Enju;- 
land, partly the produce of the country and partly derived from 
the Continent. And a distinction is made between tlie difle- 
rent kinds of pease, derived from the difficulty or facility of 
boiling them. fThose that moulder down are technically term- 
ed boilers, and this property seems to arise less from the pai’- 
ticular variety, than from the nature of the soil in which they 
are produced. Calcareous matter, so favourable to the growth 
of the plant, tends, it is said, to give the quality of hiwdnehs 
to the seed. To fit the pea for its gulinai’y preparations, the 
seeds are subjected to a species of grinding, by which the ex- 
ternal covering is rubbed off. 

The straw of this plant is greatly esteemed for fodder. It 
is not regarded as much inferior to hay, and it is given in place 
of hay to the workiiig cattle of the farm. Sheep too are fond 
of it,^and it may be given to them in the cases where hay would 
otherwise be given. 

The pea, like the bean, is subject to various diseases. It 
suffers like the bean from rust, and is ratlier more subject to 
injury from insects at the root. It is liable too, like the bean, 
to the ravages of aphides. At a late period of its growth, great 
injury is sometimes sustained by a sdiall beetle, liruehug grtt- 
narim, which deposites its eggs in the pods, and the grubs of 
which destroy the seeds. Othel’ species of beetles, in different 
countries, *prove fatal to thc^pea ; and in some countries to so 
great an extent has this taken place,* as to put a stop tp the 
cultivation of the plant.^ Assiduous tillage, and the avoiding 
of too frequent re^tition of the crop, are the best preserva- 
^ves against these evils. 
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3. Thb Lbmtii ^idneY'Bban, and Others. 

Besides the bean and the pea, there are various plants of the 
rich natural fomily to which they belong, which produce seeds 
applicable to the purposes of human food. 

in Spain, Italy, the south of Germany, and France, a greater 
consumption takes place of certain leguminous plants than is 
common in this country. These arc used for haricots, soups, 
and otlior culinary proiiarations. * 

The principal plants of this class in cultivation are— 

1. Ervuni Lcus — Common Lci\til. 

2. Ervura Ervilk — Bastard Lentil. 

3. Ervum moiiantlios — Onc-flowcred Lentil. 

4. Lathynis sativus — Cultivated Latliyrus. 

5. Ciccr arictiiium — Chick-pea. 

(5. Phascoliis vulgaris — Common Kidney-bean. 

7. Lupinus albus — White Lupine. 

The Common Lentil, Ervum Lehs^ is familiar to us as a plant 
of the garden, There are several varieties of it, distinguished 
by the colour of their seeds, tlie greater dr smaller growth of 
their stems, and the carlincss of their period of ripening. The 
principal distinction is founded upon the colour of their seeds, 
in which respect they are divided into the brown and the yel- 
low. 

The species Ervum Ervilia is a native of the south of 
Europe. It is distinguished from the last in its botanical cha- 
racters, but not in its uses. 

Lentils have been cultivated from the earliest times. They 
are greatly used over all the countries of the east, and, as has 
been said, in various parts of Europe. They were at one time 
more cultivated in Eimope than now, but have generally given 
plp,ce to thc.bean and the pea, the cpmparativcly small quan- 
tity of them which we consume being either* raised in gardens, 
or impt>rtcd frohi other countries. 

Lentils require a somewhat light soil and warmth. They 
are greatly less productive of straw than the pea and the bean, 
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and the produce of their grain is also comparatively small. 
Unless, then, there existed a sufficient demand and enhanced 
price for their seeds, there could be no benefit in introducing 
them into the field-culfure of this country. They can always 
be obtained in the quiintity required from countries better 
suited to produce them, and where the cost of labour is less. 

Ervum monanthos^ One-flowered Lentil, grows with more 
luxuriance than the last, and in its habits resembles the tare. 

Lathyrus saftriis, Cultivated T-athyrus, is also soinetimcs 
termed lentil. The seeds of this plant, Avhen consumed in 
great quantities; possess the remarkable property of producing 
a paralysis or rigidity of the limbs, in the case of horses, hogs, 
and other animals fed largely upon them. They are, however, 
used extensively as food in Spain, the south of France, and 
other parts of Europe ; and are much esteemed fur fattening 
various animals. The ]>lant is of easy growth, and could he 
readily cultivated ; but if does not api>ear to possess j)ropor- 
ties to entitle it to supersede tin* conn non leguminous plants 
of our fields. 

The Chick-pea, LHcer arietbmm^ grows naturally in the south 
of Europe. It is a 'beautiful plant with a very branched stem, 
and distinguished by its turgid legumes, and the peculiar form 
of its seeds. It is too delicate a plant for field culture, and de- 
generates when raised in the colder parts of Europe. It is one 
of the various leguminosa? cultivated in India under the name 
of gram. 

The Kidney-bean is another plant cultwatcd for its seeds. 
Though said to be a native of India, it has been long familiar 
in the ^gardens of this country. In the southern countries of 
Europe, in Switzerland, Germany, and France, it is cultivated 
in the fields. It furnishes a nutritive and delicate food used 
in soups and haricots. Various species of it grow abundantly 
in America, and there fqrm an s^rticle of cultivation and food. 

Some species and varieties have tendrils anrl climb ; others 
are without tendrils. The most commonly euKivated i&pecies 
in Europe is the common kidney-bean, Phaseolus vulgaris^ of 
which there are several minor varieties. 
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It has been sometimes obsenred, that the legumes of this 
class ore more used in Catholic than in Protestant countries. 
This dcsihtlcss, in part, results from the abstinence from ani- 
mal food on certain d|i^y$, when the nfore nourishing kinds of 
vegetables are resorted to. x\nd there is no cla^ of seeds which 
forms so good a substitute for animal food as the legumes. As 
a substitute for farinaceous food, indeed, there is the potato, 
which surpasses them all ; but still it were to be wished that 
the cottagers of this country were taught to vary their repasts 
with those simple and delicate preparations which arc familiar 
to the labourers of sonic other countries. Tiie different spe- 
cies of the kidncy-bc»aT\, indeed, are not with us suited lo held 
culture. Hut they may be raised in the garden, or clviefly ob- 
tained from other countries, while our fields are devoted to the 
production of plants congenial to the climate, and fitted to the 
gcncr.al purposes ^f the farm. 

The Lupine is another plant AvhosQ seeils are used for food, 
but they are coarse and bitter. The white lupine, Lupintisal- 
iiiffiy is the sp^ cies most frequently cultivated for this purpose. 
The lupines are known to us in this country as garden-flowers, 
Tu Italy, and other parts of the south of hurope, they are cul- 
tivated in the fields ; and a practice derived from the K/iman 
husbandman is still pursued, that of ploughing them down, 
when in flower, f<ir manuring the gi’ound. 

Others of the Legumiiiosfe might be enumerated, as form- 
ing, or calculated to form, the subjects of cultivation for their 
seeds ; but the bean and the pea, from their productiveness, 
and the largo growth of their stems, are calculated, beyond all 
the others, to retain their place in the field-culture of nq^them 
Europe. 
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III. BUCttWBEAT. 

> This plant ^cultivated for the farina of its seed's, it be- 
longs to a family, the Polygmea? or Dock tribe, which is known, 
to farmers as affording a class of common weeds. 

-Of the ge'nus Polygonum there are two species cultivated in 
Europe for their seeds, — 

1. Polygottuoi^FagopjTum — Common Buckwheat. 

2. Polygtinum tataricuni — Tartarian Buckwheat. 

^ The first is the species commonly cultivated. The latter is 
of largei* growth, and is said to be more hardy, but it is less 
productive of seeds than the comnK'U buckwheat. A third 
species is cultivated in C'liina and Chinese Tartary, Polygonum 
emarginatum, Notch-seeded buckwheat, which resembles the 
common buckwheat in it;g habit of growth. All these species 
BJee, annual. 

, Common buckwheat bears white flowers tinged with red. Its 
stem is full of knots, and rises to the height of 2 feet or more. 
The plant is of rapid growth, continues to flower long, and 
bears^at the same time flowers and ripened seeds. 

Buckwheat is cultivated extensively in some countries. In 
China and other countries of the East it is used as bread- 
c6rn. It is produced for the same purpose in most countries 
of Europe, as well as for the feeding of horses, hogs, and fowls. 
In Germany and Poland the seeds are used for broths, gruels, 
and other purposes. In Russia theyTorm a great part of the 
food the inhabitants. In Spain, Italy, and the south of 
France, they are also an object of extensive cultivation. The 
Italian farmers cultivate this plant, as well as the species ^a- 
Utricuniy esteeming the latter in som6 cases as ripening jmore 
early. Buckwheat was^cultivatjd at a very rezjqpte period jn 
England, but it hsf now gone much into disii^e. The buck- 
wheat is a plant very generally diffused, o^mg in part, it 
may bSijbelfeved, to the little labour required in cultivating 
it ; 4^he short period in which it completes its growth ; and 
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to the tMiHty with which it may be produced evdn on the 
poorest soils. 

The soils suited to it are the lighter kinds. It should not 

be sown'earlier than the beginning of Mhy, or rather the middle 

of May, ae the young i^ants are apt to suffer fp>ni frost. But 

as it grows with great quickness, it may be sown at any time 

till Midsummer. « 

• ^ 

The land should be prepared for it precisely as for pease, 
and the seeds may be sown broadcast at the rate*of from 1 to 
1^ bushel to the acre. It rof|uires no fuMheu* attention after, 
being sown than guarding it against the dei)redations of bird^' j 
to which it is very subject. It may be cut by the scythoi 
and its subsequent management is similar to that of otlfter 
grains. 

Its produce may he reckoned from 25 to 30 bushels to the 
acre, though this varies greatly under different states of soil 
and culture. It is a j»oculiarity of the plant that it does not 
ripen its seeds all at the same time, so that while a part of the 
plant is bearing flowers another is ripening seeds. It must 
be reaped, therefore, before a great part of its seeds can be 
matured. 

The seeds of the buckwheat may be given advantageously 
to horses, to ])oultry, and to hogs. The external part of them 
being rubbed off by a coarse grinding, they may be usini for 
human food like rice : they may also be converted into Hour; 
and, in short, there is no pui^pose for which the grain of the 
cereal grasses can be used, to which the farina of buckwheat 
may not be applied. Biit \hougli the flour is white and whole- 
some, it is compimatively defleient in gluten, and so docs not 
undergo the panary fermentatidh like wheat ; for which reason 
it is generally made into a kind of cakes. Another of the 
purposes to which the seeds of the plant maybe applied is dis- 
tillation. 

'fhe stem of buckwheat when green seoma^to be nourishing, 
but wliep dried •it is bard, and not readily eaten by any kind 
of animals. This, and the little comparative quantity of fod- 
der produceit, are the i)rincipal objections to the extension pf 

T 
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the culture of buckwheat in England ; and yet, from the iaci- 
lity with which the plant may be grown, and this on soils low 
in the scale of fertility, its cultivation might in some cases be 
attended with advantage. In the Netherlands it forms a re- 
gular part of the rotation, and is sown on all soils where other 
grains cannot bo prepared in time. 

One of the purposes to which it has been applied troin time 
innnemoriah and for which, from the quickness with which it 
grows, it seeiiis well adapte*!, is the ploughing of it down green 
as a manure for the land. Farmers who have made trial ol’ 
this practice speak favourably of its effects : and cases may 
doubtless be conceived where it may be beneficially adopted, 
B(it,ge'^erally, wherea good system of agriculture is established, 
and where a proper combination of the practice of tillage and 
feeding live-stock exists, a green crop, when raised, will bo 
more advantageously aj)plied to the feeding of animals in the 
first place, and then the manure which the consumption of it 
produces aj^plied to the ground. 

II. PLAN TS FOR TUlilU HOO’i’S, TimEHS, AND 

LEAVES. 


1. J'ln; TuRNir. 

Of the genus or ( iibbage, llie species chiefly inte- 

resting to the fanner, as the subjects of cultivation, arc — 

1. Brassica Rapa — Common Turnip^. 

2. Brassica caiupestria — Wild Navew. 

Brassica Napus — Rape or Cole. 

4. Brassica praicox — Early Cole. 

5. Brassica oleracea— Cabbage. 

These species may be cultivated nearly in the same manner. 
But they nmy prodriee small fusiform roots, when they are cul- 
tivated for their Igaves. — or for their seeds, which yi«ld oils : 
or they may produce large esculent roots, when they are cid- 
tiv^d chiefly for their roots. * 
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The varieties producing esculent roots are the following : — 

1. Brassica Rapa — Common Turnip. 

2. ^^rassifa campcstils Napo-brassica— ^Swedish Turnip. 

3. Brassica Napiis esculonia — Turiiip-rootcd Cole. 

4. Brassica olcracca caulo-rapa — Turnip-stemmed Cabbage, oijr 

Kolil-rabi. 

Those which are cultivated in the fields of this country un- 
der the common term turnips, are — 

I. The C<iminon Turnip. 

J. All intenne^diato class, which arc probably hybridal varieties 

Ix'twccu Brassica Rai^a and other species. 

Tlic Swcdisli Turnip. 

The ('omuion turnip has numerous sorts, distinguished by 
their size, form, time of ripening, and other properties. This 
plant has, like the others of the genus, two periods in its 
gro>vth. In the first, the leaves rise directly from the root, 
and tire largo, rough, and jagged. 4n the second period, or 
that of its flowering, which is generally in the second season 
of its growth, it sends forth a stem, 4, 5, or 6 feet in height, 
with smooth pointed leaves, entirely different from its first or 
root leaves. 

The minor varieties produced by the eftects of climate,* soil, 
and cultivation, are very numerous, and have every where local 
terms attached to them. For the purposes of the agi-iculturist 
tiiey may be divided into three classes, distinguished by their 
form : — 1. the round or globular ; 2. the depressed ; and, 3. 
the fusiform. Those majbe considered as types, to which the 
different cultivated kinds more or less approach. Fig. 154. 


ri^. l'>4. i'iir. Fig. 
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represents the round or globular kind, conimonly tenacd the 
globe-turnip ; Fig. 155, the depressed, frequently termed the 
Norfolk-turnip ; and Fig. 156, the fusiform, fre(iuentJy called 
the tankard-timnip. 

They are further distinguished by tlic colour of the j>ortion 
of the root which grows above ground. This may be white, 
green, or red ; and the distinction is of some practical import- 
ance, because those of the wliite colour are regarded as the 
most palatable to animals, while the othei*s are the more hardy 
but the less esteemed as food. These colours pass bj’ imper- 
ceptible gradafions the one into the other, but, generally, they 
are readily enough distinguished for the purposes of the fir- 
mer. 

The turnips *..f the next class are distinguislieJ from these 
by the root being yellow intcuTuilly, and externally also under 
the surface of the gi'ound, T!i(‘y have the leaves of the com- 
mon tuniip, and tlie halut and character of the Umaaka cam- 
pestris and lirasaica Napiof^ and may be supposed to be hy- 
bridal varieties, formed between the common turnip and these 
species. The turnips of this class are hardy and nutritious, 
and resist well thcNvinler frosts. Tlujy are distinguished from 
one .another by the colour of the root above ground, which is 
sometimes dark jmrple, aiul sometimes green. 

The last specii*s is the Swedish turnip, as it is usually 
called. The substance of tliese turnij^s is hard and iiutri- 
tioiLS. They resi.^t well the .severities of the weather ; and, re- 
taining theii* juices and nutritive i)roperties till a late period in 
spring, they are higlily valued as a* resource for livestock at 
that^^eason. Thoieaves of the Swedish turnip are less acrid 
than those of the common turnip, and may be used for human 
food in place of cabbage. 

The Swedish turnip is cultivated In the same manner.as the 
common and yellow tuynips, b^t it Is general ly^sf)wn several 
w'eeks earlier, on^dccouiit of the comparative slowness of its 
growth. It is more difficult to be raised than'tilie common tur- 
nij), requires a larger quantity of manure, and shoidd be sown 
on a good .soil. It has a property which the common turnip 
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lias not, that of bearing to be transplanted when young, so that 
when blanks appear in a field the spaces may be filled up by 
transplanting. • 

In the eoinnion management of the farm, the Swedish tur- 
nips are first sown, the next in order are the yellow, and then 
the common. 

The soils suited to the turnip are those of tlie lighter kind. 
The proper place in the rotiitioii is immediately.succeeding a 
corn-crop, and preceding another corn-crop. ^ 

The land intended for the turnip, as for all. other green or 
fallow crops, is to be ploughed by a deep furrow in autumn, 
after the jireccding crop of corn has been removed, l^ie land 
is to be plouglied lengthwise, in the direction of the former 
ridges, by being cast or cloven, with open or close furrows, as 
the nature of the land may require ; and care must be taken 
that no water shall stagnate upon the surface. 

In the following spring, when the*croi)s of com are sown, 
and the potato(‘s planted, and when the ground is sufficiently 
dry, th<i tillage of the turnip-land is resumed. The chief pe- 
riod of the preparation of it is in the moigh of May and be- 
ginning of June. 

Tlui first phiugliing is to be given across, and the ground is 
to be re])eatedly harrowed by double turns of the harrow in 
various directions. This is for the ]»uri)OSc of pulverizing the 
ground, and of dragging to the surface and disengaging the 
roots ‘of weeds below the ground. To assist in tliis •operation, 
the roller is also to be«mplo>ed when necessary; and the 
grubber is a useful suksidiary to the hannny ami the plough. 
The roots of the plants* disengaged are then ti» bo gatTiered 
with care, and carried to a heap, to be mixed w ith quicklime 
and other substaiiee.s, to fionn a compost. At the same time, 
loose stones and other obstacles to tillage may be removed. 

The land iS immediately afterwards \o he ploughed in a di- 
rection traversifiS* the last ploughing ; tne same process of 
harrowing, rolling, and collecting the disengaged weeds, is to 
be repeated^ The land is once more ])1oughod, and again tlie 
same operations are resorted to ; after u hich the land is gene- 
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rally in a fit condition to be formed into drills. Should this 
not be so, the operation of ploughing, harroAving, and gather- 
ing of weeds, is to be repeated, and this until the ground is 
cleared of injurious roots, and reduced to a friable state. 

After this preparation, the land is to be formed into drills. 
This is to be done by single-bout ridgelets, precisely in the 
manner described for the bean. The Avidth of these drills, and 
consequently the distance from centre ^o centre, may be from 
27 to 30 inches, AA’hich is necessary to allow the intervals to be 
tilled by the horse-hoe, and to admit of a sufficient circulation 
of air betAA’een the roAvs. A transverse section of the drills 



The manure chiefly a^qdied to this crop, in the ordinary 
course of management, is farm-yard dung. This requires to 
be Avell prepared. It is conveniently carried out, as was foi*- 
inerly explained, to the field, and laid in one or more large 
heaps. It is noce.s.sary to turn it over once, or oftener, in or- 
der that it may undergo the nec*es.sary degree of fermentation. 

When the drills are thus formed, the dung is to be carried 
fonvard to them in single horse-carts. The driver directs tla* 
horse along the interval of a drill, consequently each Avheel of 
the cart aavII be in the inteiwal adjoining. As the cart inov(‘.>. 
along, the Avorkman ])ulls out the dung into little heaj>s, by 
means of the dung-drag (Fig. 82), and thus the dung is laid 
in he^ps in the holloAv of ciach^third (hrill> at the distance from 

one another of 8 or 10 feet. For the economy of labour in tlii.s 

■ 

process, one or more persons are at the dung-heaps to fill, one 
person drives the loa<led carts to the clrills and brings back the 
empty ones, and one parson at the drill drags ou,t the dungdii 
the manner deserved. ^ 

Following the carts are persons, generally females dir young 
lads, Avith light !three-pronged forks (Fig. 73), to spread out 
the dung frojn- the little lieaps reguhtrly along the hollow •»f 
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each drill. Four persons should be employed for every three 
drills, the duty of one of them beiny to go before and distri< 
bute tire dung lying in the centre drilj between it and each o: 
th(‘ adjoining ones ; while the three others, taking each a drill 
s])i ead the dung regularly along the hollows. 

A cross s<.?cti(*n of the drills with the dung deposited in the 
intervals will ajipear thus — 

Fig- irA, 



The dung being .sjircad in this manner is immediately co- 
vered liy the eoinmon plough, which, passing down tlie*ini3dle 
of eacli drill, .sj)lits it into two, so that a new drill is formed, 
whose top is imiiKnliately above the former hollow of the old 
drill, thus — 


r i'.;. 10 



The opi‘ration of sjilittiug the drills is perfornu^d by the 
common plough as follows : — 

A double moiild-lioard jilough, by passing along the centre 
of oaeh drill, would simply }ieriV»rjii this operation. It is, how- 
ever, more froquimtly done by means of the common plough in 
the following manner.^ In l"ig. IGO. let ABC’DEF repre- 
sent tlu» a[)iees of the old drills; let the plough be sujqiosed 
driv(‘U in the ilireetion from Il|^to I, that is just along tlii^eentre 
of the drill, until it arrives at the headland at 1 ; let it then 
turn to the right, and^ entering at K, the centre of the next 
drill, pass along the centre of the drill in the direction KG. 
This will fin'm the first drill^of which the apex is L. b .:t the 
plough then Jt<jrn to the right, and ] .rocked by the centre of 
the next drill M\. liCt it then turn to the right, and proceed 
from 1 to^]]. Ill this manner the drill of which the apex is 
O, will have boon forrffed, and tliis, it will beobserv^jd, by two 
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bouts of the phmo’h, first from M to N. and then fi’om 1 to I I. 
It is thus a double-bout drill. Let tlie plou^^h. in like manner, 
turn from H to P, and proceed aloiii»* the centre of the next 
drill in the direction PQ. Lot it then return by MX. and so 
form the drill of which tKe apex is R. Ry proceeding* in this 
manner throuf»’hout the field, c‘aeh of the new drills covering 
the dung will be formed, appearing in transverse se(*tion as 
before represented. 

The dung is now’ completely covered, and a new drill for 
the reception of the seeds at once formetl. The double mould- 
board plough would perfijrm this operation by one turn, but 
the common plough does it more completely by t^vo tiirns. 

Instead of depositing the dung in the manner described, it 
is sometimes laid upon the stubble after harvest, and is then 
covered by the first ploughing given. 1'his, how'cver, infers 
that a supply of manure remains upon the farm from the ]»re- 
vious inter, or that it has be,n obtained elsewhere. The 
most economical employment, however, of manure made upon 
the farm, is in the spring immediately succeeding the 'winter 
in which it has been produced. 

As'' liberal an expenditure of fiianure as can be afforded is 
always to be made m the case of the turnip-erdp, the goodness 
of which will much depend upon the fertility which is commu- 
nicated to the soil. But, in the commem manageme\t of farms 
remote from the means of proeurin^^xternal supplies, and 
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where turnips arc cultivated on the great scale, it is necessary 
to economise this valuable substance ; and 10 or 12 tons per 
acre arc coiij^idered to be the ordinary manuring on a regular 
turnij)-farm. 

Sometimes lime is applied to the turnip-crop together with 
dung. This may be done by laying the lime upon the stubble 
after htu’vest, or by spreading it upon the ground and harrow- 
ing it well previously to the forming of the drills. 

Street-dung Ls a good manure for turnips. Sea-weed, too, is 
used ; and ashes generally 2 >roduce a good effect, by causing the 
seeds to vegetate quickly ; though their fertilizing effects are 
not usually of a i>ermanent nature, and they are not so nyiich 
esteemed as farm-yard dung. 

Bruised bones liave been employed with the best effects for 
the manuring of turnij>s, and are regarded as an important 
subsidiary to the other manures upon a turnii)-farui. They 
may be ajjplied in two ways, either Ify being s[>rcad hi the hol- 
low of the drills, and covered in the same manner as dung, or 
by being sown at the same time with the seeds, by means of an 
apparatus attached to the sowing-macbii^e. Rape-dust may 
also be applied to the turniji-croi). It is usually deposited in 
the gi'ound at the same time as the seeds, and by means? of an 
apparatus similar to that emi)loye<l in sowing bruised bones. 
When the manures are sown, the drills are not reversed as in 
tlie case of the aiqdieation of dung, but made at once in their 
most jserfect form by a double bout of the plough.* 

The apparatus einplqjed for dejsositing the manure is vari- 
ously constructed. It may consist of a large box 2 )laeed upon 
the frame-work of the sowing^achinc. Moving in thr lower 
I)art of this box is a si)indle, with teeth or i)inions upon it. 
These teeth, working aijiongst the bruised manure, cause it to 
fall ihrougli apertures at the bottom of the l^px, as in the case 
of the broadcast sowing-maclrine. The bruised manure falling 
into funnels, is^onveyed to the ground ji^st before the tubes 
wdiieh convey the seeds of the turnips to the ground, and in 
this mann^ both are sown at the same time. 

But reverting to thiRase of manuring with dung, which is 
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the most frequent in practice : tlie dung, it 1ms been said, 
having been sjiread, is covered, and new drills are formed, which 
are now ready for the yeception of the seeds. ^ * 

The seeds are sown by the turnip-drill (Fig 35), which is 
drawn by one horse, the horse walking in the hollow of the 
drills, and the workman wlu> guides it holding the handles of 
the machine. By this operation, the drills are compressed by 
the roller in ^ front of the coulters formerly represented. A 
transverse section of the drills will now appear thus : 



The several operations of forming the drills, of spreading 
the dung, of covering it by the plough, and of sowiug thc seeds, 
are to be carried on in close suceession. The dung is to bo 
immediately covered, so that none of it may be lost by evapo- 
ration ; and to promote the <?arly vegetation of the seeds, they 
are to be sown while tlje earth is newly turned up and moist. 

The seeds of turnips may be sown u])on a flat surface in 
rows, as well as upon tlie raised drills here described. But in 
the Infil ls of this countiw where the turnip culture' is the most 
extensively and perfectly executed, the system of drills is pre- 
ferred for the following reasons : — 

Is/, The manure can be more readily covered, and by ])eing 
applied close to the roots of the plants, a smaller quantity will 
suffice to produce a given effect. 

2</, The land can be kept more dry, and crops accordingly 
raisedvupon land so wet as otherwise to be incapable of yield- 
ing returns of any value. 

But whether the method of sowdng in rows upon a flat or 
drilled surface be adopted, either is far superior to the practice 
of sowing broadcast. • v < - 

By sowing in r^ws, the plants can be m^,e cheaply and 
quickly hand-hoed, the process being so simple as to be* taught 
to young persons in a few hours ; whereas, when the plants 
are not regularly disposed in rows, €lnsidc*rable experience 
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and time are required ; and what is of greater impoitance still, 
the land under the one system can be more thoroughly hoed 
and cleaned^ during the gi'owth of the plants than under tlie 
other. 

The quantity of seeds sown may be 2 lb. to the acre. It is 
not proper to make the quantity excessive, but a sufficient num- 
ber of seeds must be sown to provide against the loss of jjants 
froju tJie attacks of iiiscujts, and from other contingencies. 

In the climate of the north of linghind and Scotland, the 
})eriod of son iiig is generally from the first to the end of June, 
though it is sometimes continued till the midifle of •luly. The 
turnips sown after the latter of these periods seldom attain to 
a proper size, and wlieii sown ciirlier than tlie first of June they 
ai'e ajit to shoot foith their flowej-iiig stem before winter, by 
which the iiutriti^ e juices of the root are exhausted. The best 
period of sowing, under the condition of climate sujiposed, is 
from the beginning to the middle#:»f June: but in different 
countries the period of sowing must be suited to the warmth 
of the climate and quickness of vegetation. 

W hen the plants have assumed nliatjs termed tlie rough 
leaf, and are about two inelies in height, the process of hoeing 
is to eommcnce. This first hoeing may l>e performed bv the 
small plough Fig. 3d) drawn by one horse, going an J return- 
ing along the interval of eacU.drill, and cutting off a shallow 
slice of eartli as near to the tiwni])S as possible. Or the same 
opt*ration iria}' be more conveiiieiitlv performed by the hoes 
with eouhers (Fig. 37, J39, or 40), passing along each interval 
om*e. A section of the gi’ound appears tlms : 

1'^. 1U2. 

• After thifs operation the pjants ai’t hoed to the proper dis- 
tance from oy» another by the hand-hoer^, with the hoe (Fig, 
79). ’ Each takes a drill, and, standing facing the rows, by an 
alternate |)ushing and drawing of the hoe from and towards him, 
thins the turnips, leafllhg them standing singly at the distance 
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from one another of from 9 to 10 ineJhes. By this operation the? 
rows of the turnips are cleaned of all weeds, the superfluous 
plants of turnips cut uji and j)ushed into the intervals where 
they die, and the plants to be preserved left standing: at the 
distance recpiired from one another. A transverse section ot 
the drills will then appear thus : 


I'if?. IfiO. 



Soon after the operation in (]uestion, weeds will again spring 
up in THe intervals of the rows and amongst the plants. In 
the course, therefore, of 12 days or more, the horse-hoe again 
passes along the intervals of the drills, cutting up all the weed.s 
that may have sprung up ; and afterwards the hand-hoers, 
with the same instrument. as before, hoe round the plants, and 
carefully single any that may have been passed over in the 
first hoeing. 

Sometimes the horse -hoe passes again along the intervals, 
but more frequently the hand-hoeing concludes the ju'ucess, tlu‘ 
weeds being now kept down by the rapid growth of lh(‘ plants, 
and the overshadowing of the intervals by the leaves. 

Very frequently, however, after an interval of 8 or 10 days 
from the bust hand or horse-lioeing, the earth is laid up to the 
stems of the plants by the double mould-board plougli passing 
along the intervals of the rows, and ridging u]» tlu^ earth thus : 


Ha. 



The design in this operation in, that any weeds remaining 
in the intervals after^ the former hoeings, may be;destroyed, and 
that the turnips may be kept more dry during wet weather in 
the months of winter. 

This concludes the culture of the tu^p, which now grows 
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rapidly without further care ; and by the beginning of Sep- 
tember, the leaves of a good crop will have covered the entire 
surface of the field. 

Towards tlie end of October or beginning of November, when 
the pastures have decayed, the turnips are to be used for food. 

The manner of consuming them is various, and dependent 
upon the kind of stock to be fed : — 

1. They may be pulled up and carried to a separate field, 
and spread upon the ground, to be consumed by the feeding 
animals. 

2. Where sheep arc to be fed, the animals* may be penned 
upon the ground, and thus allowed to consTtme the turnips 
where they have grown. 

3. The turnips may be pulled up and carried to the oxen 
or other animals in their feeding stalls or yards, in the manner 
to be afterwards explained. 

4. 1''he turnips may be taken up and stored in a conve- 
nient j)lace for use. In this case tl^ey are to be pulled from 
the ground about the beginning of Xoveniber, or previous to 
the frosts of winter. In the act of jiullinj:*’, a slight twisting 
motion is given to disengage the c*arth, and then the tap-root, 
and the tops or leaves, arc cut off, i‘ach by stroke of hook 
or knife, care being taken not to wound or injure the root. 
The roots thus divested of their leaves and tap-roots, are to be 
carried to some convenient situation, placed on a dry base of 
(> feet or more in breadth, and piled uji as high as they will 
conveniently stand. The heap is then to be thatched with 
straw, and secured nltli straw-ropes, thus forming an oblong 
hca]) of the size iXMjuired. ^ 

Turnips may be preserved by storing for some months, but 
they lose a portion of their nutritive juices, and become less 
palatable to cattle. Tiiej' {ire, therefore, best consumed soon 
after they a’;e taken from tln^ ground* The reasons that may 
exist for storii)^>are : 1^?/, The necessity in Countries where the 
wintei’s are long and severe, and the snows deep, of having a 
surplus store in readiness ; 2d, The expediency of clearing land 
for the purpose of sowing any particular crop, previous to the 
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time at which it may be convenient to consume the turnips ; 
and, 3 rf, The advantage of removing them from certain wet 
and 0103^ lands, before the season arrives wJien they could 
not be removed without injury to tlie .surface. 

Turnips suffer greatly from sudden alternations of frost and 
thaw, in spring, particularly, when the heat is considerable, and 
when they have no covering of snow to defend them. There 
is no remedy for this evil but to consume the turnips if pos- 
sible before putrefaction has begun. The storing process is a 
considerable preventive of the decay of turnips in siiring. A 
practice, too, is sometimes resorted to, of covering the turnijis 
in the rows whore they grow before winter. This is done by 
the pTougli passing along the intervals, and raising the earth 
over the turnips, which is found to be a tolerably good defence 
against the effects of extreme frosts. • 

In frosts, the turnips are often so hard and frozen to the ^ 
ground as not to be vaiseibwithout great labour. In this case 
they must be taken up bv.bocs, it being impracti(*able to pull 
them by the hand. Often the turnips are cut into pieces be- 
fore being given to the larger cattle and sheep. This is ef- 
fected by the machine (Fig. 47 ) foi*mcrfr dcscrib(*d. But 
these ‘and other details with respect to the consumption of the 
turnip, will be explained when trcfitiug of the rearing and 
feeding of live-stock. 

Sometimes the turnip is cultivated for its seeds ff)r sowing; 
and by careful selection, varieties of tlu‘ plant mi\y be multi- 
plied and improved. A manner of yiyociiring a good variety 
of turnip, is to pick out from the field in autumn or the follow- 
ing spuing the largest and best fprmed turnips, with the small- 
est tops and tap-roots, and to plant them in some separate 
place in rows. The plants will flowpr in sy>ring, and when 
their pods are formed, they are to be guarded from thd de- 
predations of birds, and the stonxo are to b(f cut <la.vn and well 
dried, and then eiAier stored in stacks, to ])i5t thrashed out 
when wanted, or thrashed at once, and the seeds preserved in 
the gi'anary. 
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The diseases and accidents to which this valuable plant is 
subject are considerable. 

The chief danger to it is in the early stage of its growth, 
when cither ‘the seed may not vegetate from a deficiency of 
moisture, or >vhen the plant may be destroyed by the attacks 
of animals. Should the turnips fail from either of these causes, 
the sowing is to be repeated by simply driving the sowing- 
machine along the drills, or by again ridging up the compressed 
drills, and then sowing them. 

The insect the most destructive to the turnip during the 
first stage of its growth, is familiarly knovfb tcf farmers by the 
name of the turnip-fly. It is a species of beetle, the TTalHca 
7icmorumoi entomologists. This creature attacks tL:ir-piant 
as soon as the cotyledon leaves are upon it ; when the plants 
have put pn the second or rough leaves, they are regarded as 
safe from injury from the beetles and hence a security against 
its ruMiges is a rai)id and vigorous vegetation of the plant. 

Tliere are other creatures that attack the plant at this stage, 
and when it has escaj>od these early enemies, it is sometimes 
attacked by the larvfc of a species of saw-fly. These, however, 
are more i>artial enemies to the tuniip plS.nt than the beetle, 
though occasionally they are very destructive. , 

The turnij) is liable to a kind of blight. Another of the 
diseases to \\ hii li it is subject is a species of canker. The 
disease attacks tlie root, but its presence is first discovered by 
the leaves lieeoming flaccid and drooping. The roots, in place 
of enlarging into their usual fonn, shoot away into excrescences. 
They become acrid, antf even at an early stage of the disease 
animals reject them. Towards autumn they become ulcerated, 
and at length decay. A species of maggot is found iii them, 
but whether this be a consecjueiice of the disease or*a cause of 
it, has not been satisfactorily determined. This destructive 
djjiease has been long known in England, and frequently re- 
ceives the namq of “ fingers and toes.” St sometimes affects 
particular districts, and generally continues its ravages for many 
years in succession. The only sm’e remedy for the disease is 
to cease cuMvating the turnip when it appears, and snbstitu- 
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ting for a time some other species if crop. When turnips fol- 
low in a Tegular rotation, as at intervals of four or five years, 
by omitting them once and substituting a crop of potatoes, 
the disease will afterwai*ds be grea,tly mitigated, and sometimes 
removed. 

The extended culture of the turnip has enabled us to carry 
the practice of breeding and feeding our domestic animals to 
a state of perfection, in which no other country has yet been 
able to rival (Ireat Hritain. The cidtivatioii of the plant in 
rows, inste*ad of the former method of broadcast, may well be 
regarded as an inlpr<^'ement of the highest importance. It has 
enabled the farmer to secure abundant returns, which the for- 
mei ncthods of cultivation did not admit of, and so to increase 
the number of useful animals that may be maintained upon 
the farm, and to subject the lighter soils to a species of culture 
more beneficial than any other tliat had been before devised 
for them. 


' 2. Raff.. 

The plants usually cultivated under the name of Rape, an* 
the fusiform varieties of the following s]»ecies of Brassica : — 

J. Brassica Nnpiis — Cole or Rape. 

2 . Brassica canipestri*; — Colza. 

3. Brassica Rapa — Fn>jforin Cominoii Tiinii]>. 

4. Bra.s.sicu priecox — Karly Cole. 

Brassica Napus^ (.’ole or llape, is a nativ<* plant. All its 
leaves are smooth. When cultivated, it produces abundance 
of leaves and seeds. 1'he leaves are used for foo<l, and from 
the seeds oil is expressed. * 

Brassica campestris differs from the last in having its lowey 
leaves slightly roug] . It has been tin )ught to yield a larger 
quantity of oil than the last. 

The other kinds of rape, namely, the fusiform varieties of 
Brassica Bapa^^pnd Brassica priecox, are of more partial cul- 
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tivation, and are not rockoTO^L so productive of leaves and seeds 
as the other specie.^.. 

The rape is a hardy plant, ^#1ias,a wider range of soils 
than the turnip. It grows^ like me turnip, on the lighter soils, 
but may be raised also ^n the atiffer, and even somewhat humid 
clays. It reqifires less of culture and manure than the turnip, 
and consequently can be produced under circumstance^ in 
which the turnip cannot be profitably cultivated. 

The manner of cultivating the rape for its leaves is very si- 
milar to the manner of cultivating the turnip f but it admits of 
variations suited to the soil, the period of sowing, and other 
circumstances. 

The land intended for rape should, as in the case of tiie tur- 
nip, be ploughed before winter. In the follow'ing season it 
should be <?ross-ploughed, harrowed, rolled, and cleaned of the 
roots of weeds. It then should J[)e ploughed a second time, 
harrowed, rolled, and cleaned ; and a third ploughing and se- 
ries of harrowings being given, it will be fit for being sown. 

The land may be formed ^to drills, manured and sown 
precisely as in the case of turnip, but with narrower inteiwals 
between the rows. A^Vlistanee of 24 inches will suffice to ad- 
mit of the operation^? the horse-hoc. • 

The rape-seeds.may also and conveniently be sowm in rows 
upon a flat surface; and kf like manner at intervals of 24 inches, 
lender this method, when^^he ground has been ploughed and 
harrowed, and«the root-weeds have been removed^ the dung 
may be spreai^pon the surface, in the case of summer-fal- 
low, and coverea by the plough. After this the rape-seeds 
are to be sown in rowi^ and tlie laq^ being rolled, th^seeds 
will be covered. ^ 

Instead of dung,^^uiR^ bom^g. may be employed. These 
should be well ground; SM soulii by a machine, {tape-dust 
mgy be also used, and this foipis a goqd manure to the plant. 

Whether the piethod of sowing on raised drills, or in rows 
on a flat surface,* be adopted, the land is to be hoed after the 
plants have come above ground and fully assumed their 
second leavhs. This may bo done by the hoeing-plough, with 
coulters ; immediately following which go the hoers, who, with 

u 
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hoes 6 inches broad, single out thfF^plants to the distance trorn 
one anothet' of about 8 indies. Another Iiprse and hand hoe- 
ing are given ; and these complete the culture of the rape. 

Very often, however, the rape-seeds are sown broadcast ; 
and if the land is well prepared, good crops can be raised in 
this manner. 

The rape admits of being sown later than the turnip, and 
therefore, when the land cannot be prepared in sufficient time 
for the turnip, it is yet ready for a crop of rape;. 

The great ads antage ivhieh the culture of the rape presents, 
is the facility tvith which the plant may be produced, and on 
inferior soils, where the tiirniji could not be beneficially culti- 
vatedv The rape may often obviate the necessity of an entire 
summer-fallow upon such soils ; for it may be oaten upon the 
ground with slieep in tlie month of September, and thus a crop 
of wheat be sown in the same year. Linder this system, very 
inferior clays have beeij made to produce excellent croj)s of 
wheat. 

The rape is frequently sown as a kind of intennediate crop. 
Thus, after a crop of corn has been reaped, ra])e may be sown 
upon the ploughed stubble, and will in the follow ing spring 
yield a tolerable supply of green food. 

After land has been prepared for summer-fallow, but when 
it is not intended to sow^ wheat in that season, but to take oats 
or barley in the following spring, then rape may be sown w’ith 
advantage. In this case, the land being ah’eady w^ell prejiarod, 
the rape will grow wdth vigour, and be ready in spring to be 
consumed before the .si»riiig crop is sown. 

Rape, -too, may be frequently sown after early pease and 
potatoes, and produce an exceedingly good crop. 

It is f(H* this kind of intermediate cropping that the rape is 
in a peculiar degree adapted. It \tiay be sown, it has been 
said, much later than the turnip, mid. in cases wdiere the tjir- 
riip could not be jj roduced. 

Rape may bo mown for forage, and will spring again. It 
is best, however, consumed on the ground by sheep penned 
upon it. f 

Rape besrs well' to be transplanted. It may thus be sown 
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in seed-beds, and then transplanted to the place where it is to 
grow. By being prepared in a seed-bed, it can be got ready 
to be plaiite^l on stubble-land in autmnn, as soon as the crop 
is removed. This practice, however, is chiefly applicable when 
the rape is cultivated for its seeds, and will be adverted to 
when considering the rape as a plant producing oil. 


Thb Cabbage. 

The Cabbage, commonly so called, is Brassica olerncea. This 
species assumes a vast variety of form and character. The 
wild cabbage, from which the greater number of the cuifivated 
kinds are derived, is a little plant growing upon our sea- 
coasts. Yet to this plant we certainly owe the greater part 
of the numerous varieties cultivated in our gardens and fields. 
We cannot, indeed, be assured of the origin of all the culti- 
vated kinds, for, besides the variations produced by climate and 
art, all the species of Brassica form hybrids with one another. 

The ditterent kinds in cultivation may be arranged in dif- 
erent classes, according to their general aspect and more po- 
pular characters : — • 

1. Those wdiicli bear their leaA^os.on stalks without their 

being formed into a head. Some of those have crisped leaves, 
and are a class of hardy pot-herbs every where familiar in the 
culture of the garden. Others have smoothish leaveg with long 
branched stems. These comprehend the largest and most 
productive of all the cabbages, — ^the Jersey cole, tlie thousand- 
headed cabbage, and others. ^ 

2. Those whose leaves are formed into a large head. These 
comprehend the larger cabbages cultivated in the fidlds. The 
savoys of our gardens are allied to this class. 

i3. Those ^bose roots becoipe napifvrm, as the Kohl-rabi. 

4. Those in wjiich the stem divides and Yorms a corymbose 
head, as in the cauliflower and broccoli. 

The cabbages of tlie first class, with crisped leaves, fre- 
quently termed Greens, are very hardy. They are cultivated 
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pretty extensively in some parts of the North of Europe ; but 
in others they are chiefly regarded as pot-herbs, and confined 
to the garden. 

The branched kinds with smoothish leaves are the most 
productive, but at the same time they require a good soil and 
favourable climate. Their leaves are stript oft’ as they are re- 
quired for use ; and as these are constantly supplied by fresh 
leaves, the plants yield a succession of forage throughout a 
great part of the season, and they remain growing for several 
years. 

There arc diii’oront varieties of these larger cabbages, which 
arc more or less valued in the places where they arc cultiva- 
tedr ' The thousand-headed cabbage, Chou a mille is re- 
marked as possessing a greater number of shoots, the cow- 
cabbage, as grow'ing more to one stem, and ])roduciag cream- 
coloured flowers ; the Jersey cole, as being similar in its 
growth, and producing yfdlow floAvers. 

In Jersey and Guenisey, where the cultivation of these 
plants is Avell understood, they arc sown in beds in autumn, 
and planted out in succession from NoA'cmbcr till February. 
About the month of April, the farmers begin Avith the first 
sown to strip off their under leaves for use. They giA^e them 
to their cows, hogs, and other stock. They cut them in small 
pieces, and mix them with bran and other farinaceous sub- 
stances. During the summer they continue this proc«‘ss of 
stripping off the leaves, the plant in the mean time rising to 
the height of several feet. 

This plant requires a good soil and* plentiful manure, sind is 
regarded as a great exhauster of the soil. It perhaps yields a 
larger proportion of nutriment! within the same period than 
any othep forage-plant. It maybe presumed that it is not 
well fitted for general cultivation, and in this country wil.l only 
succeed in favourable situations, as the south of England ^d 
Ireland, and the buiautiful little islands where it is noAv culti- 
vated. 

The kinds of the cabbage which are best suited to general 
cultivation in the fields are the largo-headed field < abbages, as 
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the Largo Scottish or Yorkshire, the Drumhead, and the Ame- 
rican. These and other names, however, are frequently ap- 
plied where there is no real distinction. • They are all known by 
their large leaves, which, as the plant advances, collapse and 
form a dense head. 

The next class consists of those in which the root becomes 
napiform. There are varieties, the principal of which isr the 
Kohl-rabi. This plant is cultivated in Germany and the north 
of Europe. It is valued as a resource for cattle in winter. 
While it produces a root like a turnip, it al^^the same time 
sends forth stems bearing leaves like a cabbage. It is not 
only hardy, but keeps better in store than any plant of . the 
cabbage kind. It may be cultivated in the same manner as 
the Swedish and yellow turnips ; but the experiments that 
have beed made with it in this country lead to the inference, 
that it is not equal to those turnips for the purposes of feed- 
ing. • 

The cabbages of the hist-mentioneJ chiss, as the cauliflower 
and the broccoli, are entirely limited to the garden. 

Of the different kinds, therefore, it appejirs that the large 
lield-cabbagc, whatever name it may receive, is that which is 
best suited for common field-culture. 

The cabbage iiuiy be cultivated like the turnip, being sown 
in drills, and tilled and hoed in the same manner. The pro- 
per method, however, of cultivating the cal)bage is to sow the 
seeds of it in the first place in beds, and then to plant it by the 
dibble or sjiade in the situations which it is to occupy. 

The lan<l is to be ploughed with a deep furrow in autumn, 
precisely as for the turnip : it 5^? to be cr()ss-pb>ughed in i];)ring, 
haiTOwed and rolled if nec<‘ssary, cleaned of root->\x‘eds, and 
again ploughed ; and tljp same operation of harrowing and 
collecting weeds is to be repeated. If the land is now in a fit 
stRte to be f(tt*med into drills, this is td be done if not, it is to 
be again ploughed, harrowed and cleaned, and finally formed 
into drills 30 inches from centre to centre, the dung being 
spread as iy the case of the turnip culture, at the rate of not 
less than 20 tons to the acre. 
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In the mean time the youngplants are being prepared. For 
this purpose, the seeds must have been sown as early in spring 
as the weather allowed, on some land in good heart, well shel- 
tered, and cai’efully digged. This should have been done in 
the month of March ; and about the middle of May, or as soon 
afterwards as possible, the plants arc to be set along the tops 
of the drills by the dibble, at the distance between each plant 
of feet. The land should be moist when this operation is 
performed. 

The cabbage Ms usually intended for spring food. If de- 
signed in any case for early feeding, the seeds should be sown 
in the previous autumn, and well protected from the frost. 
TheyMvill be ready to be planted out, on the drills eai’ly in 
May, and they will be fit for use in October, 

The intervals of the cabbage are tilled by the horse jind 
hand hoe, as in the case of the turnip ; and the distance of the 
plants affords the oppoi*t^ nity of doing this with effect. The 
last tillage should be that of earthing up the soil thoroughly to 
the stems of the plants. 

Cabbages do not endure storing like turnips, and therefore, 
they should be consumed nearly in proportion as they are pull- 
ed from the ground. 

They should be carried to the yards and slicds, and given to 
the cattle in troughs or mangers, the stem being cut off by a 
hook or knife. When they are to be given to slieep, they 
sliould be carried to a dry field, and laid upon the gromid. 
They may be boiled or steamed, but they are usually given in 
a raw state. They arc relished by all feeding animals, and 
furnisj» a wholesome nutritive food. They are chiefly valued, 
however, for the feeding of milch cows, to which purpose they 
are largelj’ applied in some of the djiiry-districts in England. 

The cabbage is a more nutritive pfant than the tiimii^ and 
will feed a greater quantity of animals from the sqme extentiof 
ground. It is suiffed to a different class of sojls from those to 
which the turnip is suited, the soils best adapte'd to the cabbage 
being the clayey. 

The cabbage is generally regarded as an exhausting crop. 
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In this respect it probably follows the law of all ^plants that 
yield a greater degree of nourishment, abstracting acorrespond- 
ing quantity of nutritive substances from the soil. But then if 
it returns back a corresponding quantity of manure % its con- 
sumption, it cannot be said to be an exhauster of the farm. 
On the Continent, and in the districts of England, where it 
is cultivated, it is known to be a plant that requires a good 
supply of manure. But then it is known to be a rich forage- 
plant, and calculated to replace that manure by its consump- 
tion on the farm. . 

The expediency, hoAvcver, of extending the culture of the 
cabbage in any part of this country, depends mainly upon the 
nature of the soil and climate. 

The turnip and thi^potato arc substitutes for the feeding of 
live-stock, which are more readily and safely raised over a great 
part of the soils of this country ;.and hence the culture of the 
cabbage is more confined to particular situations, and these 
where the climate and other circumstances are favourable. 
Thus, north of the Tweed, the cabbage, though often tried, 
has never been greatly cultivated, and it is not until v»q reach 
the more southem j)arts of the kingdom,* that the cultiwe of 
tlu* cabbage can be said to be fairly established as an object 
of field-culturt*. There the croj>s of it arc heavy in proportion 
to the croi>s of turnips : while in the more northern parts of 
the country, the eroi)s of turnips arc heavy in proportion to the 
croi>s of cabbage. 

Nevertheless, even in the parts of this country less favour- 
ably situated, there arc? many eases in clay-land districts, in 
which the cabbage may be substituted for the bean in the ro- 
tation. But whether or not i> be expedient to introdflSje the 
culture of the cabbage as a regular part of the rotation, it can 
always be cultivated successfully on the small scale. It is on 
the smaller possessions accordingly that we see the most fre- 
qTicnt patches of the cabbage^ •and this is j|S it should be, be- 
cause the statft of possession admits of more attention being 
paid to th(' tillage and manuring of the plant, than might be 
(‘onsistent *vitli the regular laboiu’s of a more extended farm. 
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4. Thb Potato. 

This {flaut, of the gdnus SoianuM, is of the natural order 
Solamce^ or the Night-shade tribe. The juices of the plants of 
this family possess certain narcotic and stimulating properties, 
which in excess are poisonous. But these properties exist in 
different species in different degrees ; so that, while some of 
them, as the deadly night-shade, are highly poisonous, others 
are merely narcotic, and othei's jdeld common articles of food. 
Even the tubers of the common potato, which are regarded as 
so nutritive, possess certain poisonous properties, which are 
expelled by lieat in the process of preparing them for human 
food. Of the species of Solaiium, se\'tral are cultivated in 
different countries for their uses in domestic economy and the 
arts ; but of all the species, the most important to tfie human 
race i — 

ft 

Solanum tuberosum—the Tuberous-rooted Night-shade, or Potato. 

This species is a native of America, and it Inis been ob- 
served, that it is the most precious gift of the New World 
to the Old. It appears to have reached Europe from the Spa- 
nish settlements : but it came to England from Virginia, being 
brought to it, as is supposed, by the brave and unfortunate Sii* 
Walter Raleigh, The history of its introduction into the va- 
rious countries of Europe and Asia is remarkable. It was for 
the most ptU’t received with tardiness, distrust, or contempt ; 
while another plant of the same natural family, the Tobacco, 
possessing merely the properties of a narcotic, was no sooner 
made known than it was receive/1 with eagerness in every part 
of the habitable world. 

The use, however, of the potato constantly extended : 
it forms now a great part of the food of the inhabitants of 
Europe, and its 'more jfeneral Consumption hasj beyond ail 
Question, lessened the hazanls of famine, and i(d:led greatly to 
the comforts of the labom-ing people. It grows exempt from 
the hazards 46 which almost all other crops are subject. Its 
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tuberts ripen under the earth, and so are defended rrom the 
effects of winds and storms. It yields a large quantity of fe- 
cula, which can be obtained separately from the tuber. It 
may be used in its natural state, citheV directly as the food of 
man, or for the feeding of domestic animals. It has a wider 
range of soils and temperature than most other cultivated 
plants, grows on soils the lowest in the scale of fertility, and 
is capable of supporting a greater number of human beings Upon 
the same extent of groun<l than any other planb cultivated in 
the temperate regions. Under every systen^of agriculture it 
is a beneficial object of culture ; and to the*settlers of new 
countries, it is, of all the cultivated plants, the securest, the 
most easily produced, and the least liable to the contingencies 
of the seasons. 

The potato rises with a branched and succulent stem bear- 
ing white* or puq)lish flowers. The fruit is a round berry, of 
the size of a little plum, green at'the first, but growing black 
when ripe, and containing numerotis small seeds. The root 
has many tubers attached to it of a round or oblong form. 

The potato may be propagated from its seeds, and it is in 
this way that new sorts are obtained ; or it may be propagated 
by planting the tubers, in which ease plants similar to the old 
are produced. 

When tlie plants are i>ropagated from the seeds, they re- 
(piire tube planted for several successive years before the tu- 
bers attain their full size. When they are raised at once from 
the tubers, they yield their fiill produce in one seaSon ; hence, 
when the purj>ose is to ebtain tubers for food, they are always 
produced by planting the tubers. 

But one tuber generally contains many buds or gdPmens, 
from each of which a stem will arise : hence it is not; necessary 
to plant the whole tuber^ but only such part of it as may con- 
tain one of these buds or germens. 

•The tuberf therefore, thougli it maj^ be i]^nted entire, is for 
the most pai*t9(!}it into several pieces, care being taken that 
eiich piece shall contain at least one bud, or eye as it is ter^led. 
Tliese biul'^are sufficiently visible on the surface of the tuber, 
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and hence^tho operator has no clifficulty, by ctitting the tuber 
through longitudinally or transversely, as may be required, in 
presendiig one bud at least upon each piece. Small tubers 
are generally cut into two, the larger into throe, tour, or some- 
times five, if the potato be very large. When they are cut a 
considerable time before being planted, tliiw should be spr(*ad 
thinly on the ground, and turned from time to time, that they 
may not ferment. Wlieii proper caiv is bestowed, large and 
well-shaped tfibers are seleeted for planting. 

Many approve of planting the entire tuber, a jmictice to 
which no objection exists, further than that exiierience showig;, 
that nearly an equal effect may in most cases be produced by 
dividing the tuber, while there is a certain economy in the 
practice. Nevertheless it is certainly better to plant the whole 
tuber. Others have recommended the merely scooping out of 
a small part of the tuber containing the bud, and planting the 
pieces, and doubtless good crops have boon raised in this way. 
The approved practice, however, and beyond a doubt the pro- 
per one, is either to plant the tuber entire, or to cut it into 
pieces, so that one eye shall ho upon each. 

It has been observed tliat eyes taken from tubers that have' 
not been fully ripened, are more vigorous than those that have 
been taken from such as have been very fully ri])oned. This 
leads to a rule in practice, tliat the tubers to lie planted shall 
be those which were taken up before the steins had begun to 
decay in autumn. 

It has been observed, too, that eyes taken from the iii)pcr 
part of the tuber, which is always less matured than the lower 
part, — and which hence is called the watery end, in contradis- 
tinctidfi to the other, which isicalled the mealy end, — ^ripen 
earlier thtaii those taken from the lower or mealy end. . This 
has given rise to a jiractice adopted in some places, wdiero 
very minute care is bestowed on the culture of the potato, of 
dividing the tuber ^transVcrsely hito three parts, and planting 
the sets separately : those taken from the upper* or watery end 
for the early crop, the centre ones for the intormodiate crop, 
and the lower ones for the later crop. Hut such niceties, it is 
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to be observed, ore. in no way essential in the common practice 
of the farm. 

The varieties of the potato, as produced first from seeds and 
afterwards continued by sets, are exceedingly numerous, and 
constantly varying as the old ones degenerate, or as better ones 
ai’o brought into notice. 

TJie most obvious distinction of the varieties of the potafo is 
into the early and the late. The power of early ripening ex- 
ists in a greater degree in certain individuals than in others : 
the cai-ly ripening kinds are thus obtained m part by selec- 
tion and the property becomes permanent in the progeny. The 
early potatoes iire more raised in the garden, the late ones in 
the fields. But very often the early potatoes are also raised 
in the fields, and where a demand exists for their produce, as 
near large to^vns, they can be cultivated in the field as well 
as in the garden. Potatoes, with I’clation to their periods of 
rii)euiiig may be classed as follows »— 

1. The eai'liest kmd used by gardeners, which arc generally 
temicd forcing potatoes. These are not at all intended for 
field-culture. 

2. Karly kinds, wliicli may be subdivided according to their 
order of rijicning : First, the earliest sorts in common •culti- 
vation, as the liarly-shaw, the American-Early, tlie Early- 
champion, and others ; the next an intermediate class, which 
w’ould be considered as late in the gardens but early in the 
fields ; such are those termed the Early-red, the Ci>j)e of Good 
Uoi)e kidney, and the llread-friiit. 

3. The later kinds, forming the common subjects of culti- 
vation in the fields, which maj, in like manner, be sub|Jivided 
according to their order in ripening ; sucli are those termed 
the Red-apple, the Bedfordshire kidney, the Laneasliire pink, 
Jind numerous others. * 

#4. Those of a large kind, Ijiit of so^coarse a nature as to be 
cultivated only for feeding domestic animsAs ; the best kno^vn 
of which are the Late champion, the Ox-noble, and the Suri- 
n.am potato. 

New varieties of the potato ai'e obtained, it has been said, by 
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cultivatii^ from the seed. Many of the early potatoes, how- 
ever, do not blossom at all. To obviate the effects of this, Mr 
Knight adopted an expedient which deserves to. be noticed, 
both as being calculated to effect the puqiose intended, and 
as illustrating the habits of the plant. He removed the tubers 
as they were being formed, by which means ho directed tin* 
vegetable juices to the stem and parts of fructiheation, ami so 
M-as enabled to produce blossoms and seeds. 

The mode of procuring new varieties from seeds is simple, 
but tedious. Some of the largest and best -formed berries, 
when fully ripe, wdiich is denoted bv the change of their co- 
lour, and by the stalk having become withered, are plucked, 
and the pulp separated from the seeds, which arc then dried in 
the sun. These seeds are to be sown in the following spring, 
and the produce to be taken up csirly in October. They will 
then hav&nearly attained the size of small plums. The best 
of these are to be selected and carefully preserved. In the 
month of April following tliey are to be planted at a distance 
from one another of from 15 to 18 inches ; and when tln^y rise 
about 2 inches above-ground, they jwe to be covered with earth 
by the hoe, which ojieratioii may be repeated during the season, 
and they are to be kept free from a\ eeds. When they lia\'e 
arrived at maturity, wdiich will be denoted by the decay of the 
several stems, they are to be tsiken np in succession as they 
ripen, keeping the early separate from tlie late : and the j»ru- 
duce of each stalk is again to be planted in the following spring. 
A judgment of the properties of the y,otatoes will then have 
been formed, and those are to be reserved for cultivation w liicli 
arc approved of. It will be fujjnd that, \vhatever had been 
the parent stock, the seeds will produce numerous varieties, 
some white, some dark in the colour, witl) tubers of different 
forms, round, oblong, and kidney-shaped. This is a teCiious 
process, but necessary when it ia desired to cultiYate new vu- 
rieties from seeds. ^ 

The soils best adapted to the potato are of the drier and 
lighter class. In wet clays the return is inferior in quality 
and i)roductiveness. Deep dark peat often produces large 
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crops ; and it is one source of great value in this p^nt, that 
it can be cultivated successfully on the soils termed peaty. 

Although the lighter soils are, generally speaking, best suited 
to the potato, there is one variety, the Surinam potato, or as 
it is sometimes called the yam potato, which grows best on 
stiff soils. 

Potatoes, in the common course of farm culture, are culti- 
vated by the plougli ; but they are frequently also, and this in 
many cases with groat convenience, cultivated by the spade ; 
thus in woods in new countries, in plantations'and steep banks 
inaccessible to the ydough^ or in certain cases in peat too soft 
to bear the trojiding of cattle, the spade may be ..eneficially 
substituted for the plough. 

An example of this method of culture is what is termed the 
lazy-bed ^system. Tliis consists simply in forming beds of a 
few feet in width, with intervening spaces or trenches ; these 
beds being digged, the dung is spread upon them, and the po- 
tatoes planted in rows upon the manure at distances from one 
another of ten inches or more. They are then covered with 
earth thrown upon them from the trenches, and generally after 
they have api»eared above ground they receive a second cover- 
ing of earth, so Jis to be covered in all to the depth of fsom 4 
to 5 inches. 

Inartificial and rude as this method may seem, there are 
cases in which it can be practised with advantage ; such are in 
deep bogs where the plough cannot act, and peaty soils which 
are brought under culture for the first time. And it is sur- 
prising how large tliC crops arc which are sometimes raised in 
this manner, and in how good a state the land is left fripn the 
deep tillage which it has received. 

The cultivation of the potato, however, upon the larger 
scalq of fann-culturc, iTiiist necessarily he performed by the 
pjpugh and the working cattle upon ^le farm. 

The potato forms a good preparative <lrop f(»r any of the 
cereal grasses ; And it may follow any crop of com. Sometimes 
potatoes are planted upon land newly broken up from grass. 
In this way they may be cultivated beneficially in regard to 
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produce ; but this is a deviation from the general rule, tliat 
the potato shall follow a crop of corn and be succeeded by one. 

As in the case of preparing land for the summer-fallow, 
the land intended for potatoes is to bo ploughed before winter, 
receiving a furrow of 8 or 9 inches in depth. The ploughing 
should be lengthwise, so as to keep the ridges dry, and pre- 
pare the ground for early tillage in the following spring. 

In spring, as soon as the other labours of the farm allow, 
and the land is sufficiently dry, it is to be cross-ploughed, and 
harrowed by repeated double turns of the harrow in every dir 
rection. The roller also, if necessa»y, is to be employed to re- 
duce the soil, and all the root-weeds are to be carefully col- 
lected by the hand, and carried away to be formed into a com- 
post, as was described in the case of tlie management of sum- 
mer-fallow. « 

The land is next to be pVmghed in a direction crossing the 
last ploughing, or rather the ploughs may cross the fields dia- 
gonally, because, as it is always desirable to make each alter- 
nate ploughing cross the previous one, and as the next plough- 
ing which forms the^ drills will be in the du'oetion of the former 
ridges, all the ploughings will thus be made to traverse one an- 
other: 

When this second ploughing is given, the land is to be again 
harrowed and rolled if necessary, and all the root-weeds are 
to be industriously collected and removed as before. 

These operations will generally fit the laml for being formed 
into drills. This may be done by single-bout drills, as in the 
case of the bean, or by the double mould-board ])lougIi. The 
distance from centre to centre, or, in f)ther words, the breadth 
of the drills at the base, may be 30 inches. 

A transverse section of the drills will appear thus : 


Fig. ]<»•■». 



Whien-ihe drills are formed in this manner, the* dong is to 
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be carried forward to them, and spread in the Iiohows^ pre- 
cisely in the manner described in the case of the turnip. 

Dung will, in all cases, act the mq|st quickly upon young 
plants when it is well prepared, but extreme preparation of the 
dung is not required in tlie case of the potato. It is enough 
that it bo in such a state of fermentation as that it may be rea- 
dily covered by the plough. 

The potato requires a large supply of manure. The quan- 
tity should be from 16 to 20 tons to the acre*, and when a 
^rger quantity can be supplied it is well, the* goodness of the 
potato-crop being greatly dependent upon the quantity of ma- 
nure applied. 

The proper manure for the potato under ordinary circum- 
stances is common farm-yai'd dung. But any other putrescent 
manure that can be obt^iined may be ai>plied. Bone-dust has 
been employed, and with good efSjcts. Lime does not appear 
to act in a beneficial manner, and i^ rarely applied directly to 
this crop. 

As soon as the dung is spread along the hollows of the drills, 
the potatoes are to be i)laiited. The potato-sets should be cut 
10 or 12 days before planting them, by which the cut part 
ac([uires a skin or indurated surface, wdiich is supposed to pro- 
tect the. sets from injury ivhen first planted. The sets are 
placed directly upon the dung in the row, about 10 inches from 
one another. Tlie planters cari’viiig them in baskets, gently 
place tliem upon the dung, directed by the eye, qs nearly as 
possible at the distance retpiired. A transverse section of tlie 
drills, with the dung tuid potato sets placed upon it, will ap- 
pear thus : , 

I'ig. Irt 



that the top of the new drill formed is immediately above the 
hollow of tSie old one. The manner of performing th j opera- 
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taon is the same as that described in the cnitnre of the turnip, 
A transverse section of the drills when split will appear thus : 


FiK 1A7. 



This simple series of operations coinf)lc?tes the plantiniy of 
the potato. 

The usual period of planting is diirincf tlie montli of April, 
but it may be t*ontinued till the middle of May. The early 
potatoes should be planted by the latter part of March. The 
quantity planted maybe from 8 to 10 cui. to the aero, accord- 
ing to the size and distance of the s(»ts. 

In a fortnight or more after planting, the whole field is to 
be harrowed. 

This may be done by th^e common harrows ; or there may he 
used two very small light curved harrows with handles, each em- 
bracing a drill, attached to one another by hinges, and drawn 
by a single horse, who moves along the hollow of a drill, the 
workman walking bfehind and pressing gently upon the handles. 


Fiff. m. 



The effect of this tillage will be partially to level the grraind, 
making a transverse section of t^e drills appear thus : 

^ Fig.KJO. 
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When the plants have got above ground, and i^pear dis- 
tinctly in rows, the horse-hoe is to pass along each interval. 
This may be done by the small one-horse plough passing twice 
along each iftterval as near to the rows of plants as it can con- 
veniently go, and throwing the earth from each row into the 
centre of the interval in the manner described in the case of 
the bean and turnip ; or it may be done by the horse-hoe with 
lateral coulters, passing once along each interval. Following 
the horse-hoe, the hand-hoers, each w'ith the common hoe, are 
to hoe the rows of plants carefully, cutting up all weeds that 
may have escaped the action of the horse-hoe.* A transverse 
section of the drills after this operation, wdll appear thiis : 



After an interval, as a fortnight oi* more, the horse-hoe with 
coulters is again to [lass along the intervals. Immediately 
succeeding the liorse-hoe, the liand-hoei’s are to follow as be- 
fore, hoeing about the plants and cutting tip all weeds. 

I^his is gencj’ally sufficient to clean the land in an effectual 
manner, tlu)ugh soinctiiiies, w hen it is exceedingly full of weeds, 
a third hoeing may take place. 

The last operation is raising tiie earth to the stems of the 
I)laiits. This is done by a double mould-board plough passing 
once along the intervals, and throwing up the earth towards 
t*ach row. A transvei^ J section of the ground will then appear 
thus : 
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This W all cases completes the culture of the potato. The 
plants will now grow with quickness, their stems spreading over 
the intervals and covering the enthe ground. 

Deviations from this method of ciiltm’e may take place, but 
these it is unnecessary to detail. It is sufficient to have ex- 
plained one practice, simple, cheap, and efficient, and which, 
under all circumstances of potato-culture in the fields in this 
country, can be carried into effect. 

The crop requires no further attention until the tubers are 
ready to be taken up when ripe, which is generally in the month 
of October. 

The operation of taking up the tubers may, upon the small 
scale, be performed by digging them up with a three-pronged 
fork ; hut, on the largo scale, it is to be performed by the 
plough. 

The plough, from which the coulter has been previously 
taken, is to pass with a /lecp fmvow along the centre of the 
drill, and thus reverse one-half of it. It is to be followed by 
a sufficient number of persons to collect the potatoes into bas- 
kets. It is then to return by the same drill, reversing the 
other half of it, so that the whole tub(?rs of the drill are turned 
up. Time is saved in this operation by the plough, after lay-* 
ing open the half of one drill, passing to another drill, where 
there is a like number of persons to follow it, and so on to an- 
other and another. It then returns to the first drill, and revei*ses 
the other half of it, and so on in succession with the other drills. 
Often, however, the plough reverses [jp entire drill at one turn. 
After the plough has reversed the different drills, the harrows 
should follow, so as to bring to the surface any tubers that 
may have escaped. In this manner the gathering of the potato- 
crop, which in many cases is regarded as a work of time and 
labour, is performed with economy and despatch. 

Tubers intended for planting, and not for consiimption, may 
be taken up earliel.* than the others, so that they may be se- 
cured before they are over-ripe. 

It is important that the potatoes be taken up in dry weather 
and before fi^t. They may be preserved in various ways, 
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the purpose being to secure them effectually from frost, and 
prevent them from putrefying. 

Sometimea they are conveyed at once to a house, and stored 
in it, to be ready for use or sale. But the more frequent prac- 
tice is to form them into oblong heaps, and to cover them care- 
fully with a thick layer of straw, and this again with a coating 
of earth. Tliere is no better non-conductor for this pu^ose 
than straw. When any heap is to be opened for* use, bunches 
of loose straw should be employed to defem^ it from the air. 
Even when the potatoes are kept in houses, ^hey should be 
carefully covered with dry straw, to prevent the action of frost 
upon the tubers. 

After the potato, the usual crop sown is wheat, for .which 
the ground is well prepared -by the operations of the potato- 
culture. * 

The later and common varietie^ it has been said, should be 
planted if possible in the month of -^)ril. The early varieties 
should be planted before the end of March. Under good cul- 
tivation and favourable circumstances, the latter will be ready 
to allow a crop of turnips or rape to be sown in the same year. 

In some parts of the south of England, early potatoes are 
planted before winter, and are thus ready very early in the fol- 
lowing season. Theyai’e planted in October or November, 9 
or 10 inches under the surface, and well covered with litter or 
dung. They appear above ground in March, and are ready 
by the middle of May. In some cases even, by planting in 
October, a crop can be ^aised before the winter frosts set in, 
which is used during winter. 

It has been often recommended to pinch off the blossSSus of 
the late potatoes, so as to prevent the formation of seeds. This 
has been deprecated by s«me, but recommended in an especial 
de^ee by Mr Knight, who asserts that more than a ton of ad- 
ditional tuberl^ per acre will be* procured by|his means. Cer- 
tainly an incre^ed produce will be obtained if the operation 
is performed sufficiently early. A female or a boy will pluck 
off the blossoms of from 1 to 2 acres in a day. 

The produce of the potato varies so greatly, that it is diffi- 
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cult to say what may be regai*ded as a medium return: Gene- 
rally speaking, the crops produced in England and Ireland are 
greater than those produced in Scotland. In Lancashire the 
produce is reckoned to be from 8 to 12 tons per acre. In 
Scotland a fair produce is held to be 8 tons per Scotch acre, 
which is equal to 6^ tons per English acre. 

The starch or fecula of the potato may be obtained separate- 
ly by simple means, and applied to various purposes of domes- 
tte economy. The quantity is generally from about a fourth 
io a fifth part of the whole weight. 

This substance is perfectly nutritive, but, wanting gluten, it 
does^pM Undergo the panarv or bread fermentation. It is not 
fherefc'*"' so W'ell. suited to the making of bread as the flour of 
wheat. It may, ‘h(r\/^ver, be mixed with the latter in a given 
•quantity so as to produce good bread, and it is suited to those 
other purposes of domestic economy in which the panary fer- 
mentation is not requirecl. The use of the starch of the po- 
tato has been gradually extending in various forms, by which 
the utility of the potato, as a branch of biisbaiidry, is likely to 
be greatly extender!. 

Tbu potat;o yields a large quantity of ardent spirits by dis- 
tillation, for w'liich purjjose it is now extensively employed in 
the dfetilleries of France and the Netherlands, and to a consi- 
derable extent also, it is believed, in the distilleries of this 
country. 

The potato may be given in its raw state to nearly all our 
domestic animals. It requires merely to be washed, which is 
done by various simple means. One of these is by a cylinder 
or barrel, with a wooden axl^ placed vertically, to which are 
attached^ upright sparred arms, like a churn. These being 
turned round by a hqjidle, the potatoes in it are put in motion, 
and the cylinder being partially filled with water, they are 
washed by a few turnings of the handle. The {irater is let oflF 
at the bottom of a stop-cock ; and when the* cylinder is large, 
a hinge-lmard is made to open and shut at the side or bottom, 
by whichfthe potatoes are removed. Other contrivances for 
washing are resorted to which need not be -described. The 
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principle of construction of them all is to give a su^cient mo* 
tion to the roots when immersed in water. 

But although potatoes may be given to live-stock in their 
raw state, and it is frequently convenient to give them in that 
state, yet various benefits may arise from giving them steamed 
or boiled. In this state they are relished by every class of 
our domestic animals, and afford food in a high degree nourish- 
ing and salubrious. Even the dog, which will not touch' raw 
potatoes, will fatten upon them w^hen boiled or steamed. 

Steamed potatoes, mixed with cut straw ,or hay, may be 
given to horses of every kind, even when on the hardest work, 
and this forms a species of food both wholesome and economi- 
cal. 

They may be given in this state to dairy-cows, or to any 
kind of cattle for the purpose of feeding. But it is observed 
that steamed is not generally attended with the same be- 
nefit to rumiha^g as to other Vnimals. To hogs they are 
given with the ,be^t effect. When poultry is reared in quan- 
tity, their food may be considerably economised by mixing the 
potato with meal. An apparatus for preparing the potato 
for these various uses by steam has already been described 
(Fig. 53). 

The accidents and diseases to which this plant is subject 
are, happily, not many, nor, in this country at least, very for- 
midable. 

Of these diseases the best known, and the most dreaded, is 
that which is termed the curl. It is indicated by the curling 
of the leaf, and hence flie name. It seems to arise from a cer- 
tain decayed vigour in the plant, which unfits it for the pro- 
duction of tubers. In cultivating the pc^tato as w’e do^ solely 
from tubers, wx? deviate from the natural habit of* the plant, 
wduqh tends to produce* its species by seeds as W'cll as tubers. 
\J(hen w^e (*ultivate solely from tubers^, therefore, w^e do a cer- 
tain violence to nature, and \t ftiay be rejfsoniibly concluded, 
that the vigou*r\)f the plant is impaired. To prevent this, we 
have the means of obtaining new plants from the seed, and 
thus a method of restoring their natural habits and renewing 
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their vigoyr. But auother mean of obviating this tendency to 
degeneracy has been already adverted to, namely, the select- 
ing of tubers from plants that have not matured their seeds. 
The good effects of this are proved by the numerous experi- 
ments of horticulturists and farmers. 

The potato is of high importance in this and other coun- 
tries. Its cultivation has extended rapidly, and is yet likely 
to extend. It can be cultivated dh the large as well as on the 
small scale, — ^by the manual labour of the peasant as well as 
by the plough,., and with more or less success in every soil 
ivhere cultivation is practicable. And it has done more than 
any of the cultivated plants to bring nearer to a level the value 
of different soils of the country ; because crops of potatoes can 
be produced on inferior light soils and on deep peat, often 
equal to those of the superior loams. 


5. The Carrot. 

The C'arrot, Damuis Carota^ is of the natural order Vmhel- 
liferce, an extensive family, which, like the Salatietr^ contains 
species that are highly nutritive, and others that are poison- 
ous. Of the hitter class are the hemlock ; of the former are 
various well-known esculent herbs, as the carrot and tlie pars- 
nep. The tribe of UmheUifer(e generally is suspicious and dan- 
gerous, except that the seeds are innocent ; and many of them 
are cultivated for the aromatic qualities of their seeds, as the 
coriander and others. 

The wild carrot, Daucm Catota, is a native species, familiar 
as a weed^ under the name of bird’s nest, from the resemblance 
of its nmbellated top to a bird’s nest.“ By what accident this 
plant, with its slender fusiform root, has been changed iij+o 
the plant of our gafi'dens, is ufik'nown. It is pro]>able that the 
latter has been derived irom warmer countries,’ and not from 
the wild plant of northern Europe, which no cultivation has 
been able to change. 
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Of the cultivated "carrot there are many sorts, distinguished 
by their colour, size, and form. The most esteemed for field- 
culture in England are the Altringhapn, the Orange, and the 
Long-red. * 

The carrot, from its long fusiform root, requires a deep soil. 
It prefers tlie sandy, and rejects the stiflF clays. Large crops 
of it are sometimes produced on a deep rich peat ; but the pro- 
per soil for it is a sandy loaiQi.. 

Tlie land intended for carrots should be ploughed with a very 
deep furrow previous to winter, and at this q>eriod the dung 
should be a])plied at the rate, it possible, of frdm 15 to 20 tons 
to the acre. So essential is it to plough deep for this crop, that 
it is eoiniiKin to make the first ])loughing a trench-ploughing, 
one ])lough following the track of tlie other. In some parts of 
the Continent the sTiiide is made to follow the plough, in order 
to deejien the furrow. 

In spring the land is cross-ploughed and well-harrowed, and 
all ^root-weeds are removed. It is again ploughed, and the 
same operations arc repeated ; and, if it be necessary, the 
ploiighings and harrovvings are to be given again and again, 
until the soil is reduced to a proper tilth, and all the vivacious 
roots of plants collected and removed. 

The plant may now be cultivated in three ways : — 

1^/, The landjmay be formed into drills, and the seeds sown 
on the tops of them in the same manner as those of tuniips. 

2//, Tlio see<ls may be sown in rows, but without being on 
raise<l drills. ^ 

3r/, The seeds may be sown broadcast. 

When the plant is cultivated in the first of tliese mo^s, the 
oi)erations of lioeing and cleaning are nearly the same as those 
of the turnij), the horse and hand hoe being employed in suc- 
cession to till the intervals and j)laiits in the rows. But the 
sffeds having many hooked on •their surface, adhere to 

one another, which account the mach Ac for sowing them 
must be peculiarly constructed, so that they may be separated 
in sowing.^ 

‘ The next method of cultivating the carrot is in rows, but 
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not on raised drills. In this case, when the land is fully 
prepared, the double mould-board plough is to foim it into 
shallow drills, at the distance, from centre to centre, of 12 or 15 
inches ; and in the ruts or hollows these drills the seeds 
are to be sown. This maybe done by a sowing-machine suited 
to the nature of the seeds ; or it may bo done by the hand, in 
the same manner as gardeners do, mixing the seeds with a little 
dry sand, and rubbing them in the hand to make them separate. 
The seeds are tlien covered by a slight harrowing. This is a 
good meth 9 d of Cultivating the carrot. 

The other method of cultivating the (!arrot is broadcast. 
This is practised in the Sandlings in Suffolk, where the culture 
of the carrot is successfully carried on, and large returns ob- 
tained. The same method is practised in the Netherlands, 
where the carrot is highly valued as a crop, and earofully irul- 
tivated. / 

Of these throe inethodN the best under ordinary (fireum- 
stances is that of rows, either on a raised or flat surface, and 
these rows mav either have a narroAv interval, as .12 or 15 
inches, in which case the hand-hoe only can act, or they may 
be at such a distance that the horse-hoe can also act, as in the 
case of the turnip and other fallow-crops. 

The seeds of the cairot should be of the previous season’s 
growth, otherwise they may not vegetate ; and care should be 
taken in all cases to try them before they are sown, the most 
frequent cause of the failure of the carrot being the badness of 
the seeds. ^ 

The quantity of seeds may be from 2 lb. to 3 lb. to the 
acre, when sown in rows, and 5 lb. or more when sown broad- 
cast The most approved period of sowing is the beginning 
of April. 

When the plants are fairly above ground, they are hoed to 
the distance of 3 or 4 inches Thiii operation is to be performed 
with great care, as^it is difficult at tliis peried^to distinguish 
the carrot from the \veeds in the rows. In three weeks or more 
the carrots are again hoed, and set out at the distance from 
one another of about 10 inches. In a few' weeks more, or when- 
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ever weeds appear, the operation of the hand-hoe mast be cai*e- 
fully repeati'd. These three hoeings will be sufficient to com- 
plete the summer culture of the carro^. 

The carroVs may be taken up and stored about the end of 
October, or, which is better, they may be left in the ground 
and pulled up as required. When carrots are to be stored, 
they are taken up in dry weather, and their leaves cut off 
close to the root. They may then be put in narrow oblong 
heaps, the tails and heads being i)acked together, and the 
whole covered with a coat of straw. If taken up when dry, 
carrots will kee]» W(dl in these heaps, without any other pre- 
caution than defending them from frost. 

The produce of the carrot, in circumstances that are favour- 
able to it, will be from 300 U) 400 bushels to the acre, though 
much bewond this quantity is sometimes produced. 

Carrots may be given to ev(^^' species of stock, anti they 
form ill all t ases a palatable and j;iutritious food. They are 
given in their raw state, though they can be steamed or boiled 
in the same manner as otlier roots. 

The live-stock to which they are most frequently given is 
horses and dairy-cows. They are found in an eminent degree 
to give colour and flavour to butter, and when this is the end 
to be aimed at, no species of green-feeding is better suited to 
the dairy. To horses they may be given mixed with cut straw 
and hay, and thus given, they form a food which will sustain 
horses on hard work. They afford excellent feedjpg for hogs, 
and quickly fatten tlu^pi. When boiled they will be eaten by 
poultry, and, mixed witli any fiu'inaceous substance, form an 
excellent food for them. They may be used for distillation, 
affording a good spirit. 

Although the return of this crop is, on soils and situations 
suitinl to it, verv valiiaT>le, it is only in (fcrtain situations that 
h can be beneficially cultivated, and for this reason it is that 
it does not for^ii an object of general interSst in the agriculture 
of this country. Where circumstances admit of its being in- 
troduced into the rotation, the essential points to be attended 
to are, that the soil on u hich it is grow’n shall be deep and of 
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tile lightes dass, that the tUlaffe shall deeply given, imd 
that the seeds shall be fresh and of the proper hiiwl. 


Till- l^ARSSKr. 


The Parsnep, PoitfiHaca sativa^ in its uses, and the manner 
of cultivating it, resembles the eairot. It is a native of many 
parts of Europe anil of Asia. Tlie wild plant has a slender 
root, with downy leaves : in the eiiltivati^l variety the leaves 
are smooth, amf tlie root large and mucilaginous. 

The most extensive cultivation of the pai*snej> in this king- 
dom is in the islands of Jersey and Guernsey. The large Jer- 
sey parsnep is the kind most approved of for cultivation, wlie- 
ther in the ganlen or the field. It grows freidy on ‘the ileej) 
disintegrated gneiss of thesv.* islands, sometimes extending 
three or four feet into the ^oil. There are two kinds of it, one 
of which is fusiform, and strikes diH‘idy into Uie earth, the 
other becomes thick and tends to the napiform. 

The seeds of the parsnep may be sown eitlior in autumn or 
in spring. The latter period is gtmcrally adojited, but the au- 
tumnal sowing is, well .suited to the habits of the plant. 

When it is to be cultivated in spring, the land intended for 
it is to be ploughed in autumn with a ileep furrow. It is to 
be cross-ploughed in .sirring, juid tilled and cleaned, in so far as 
the earliness of the sea.son will allow ; for the jiarsnep must be 
sown at an early season, tlie common p/u iod usually being the 
month of March. 

The^parsnej) maybe sown on a flat surface, in rows, like the 
carrot, tlie plants being kc]>t at a somewhat greater distance 
from one aViothcr. But sometimes the seeds are sown in beds 
in autumn, and tran.splanted wdien the soil is jirepared. 

The parsnep might also l>e culjtivatcd in drills precisely like 
the turnip and potaio. Nay, this seems to bc ftlie best mode 
of raising it ; because an increased deepness eminently favour- 
able* to the habits of the plant will be given to the soil. If 
cultivated in this manner, the drills may be no wider than is 
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necessary to admit jthe horse-hoe, as 24 inches ; and the plants 
may either he planted in the drills from previously sown beds, 
or the seeds sown in the manner of the, turnip, and hoed out to 
a distance of 8 or 10 inches from one another. The ipethod of 
transplanting would probably be the better, as in this case the 
plants would not need to be planted in the drills till the month 
of April, when the land could be better prepared. 

y\ll the after processes of tillage may be the same as for the 
carrot. * 

The seeds must be new, because when they are more than 
one year old they frequently do not vegetate.* The seeds are 
very light, but they do not adhere in the same manner as the 
sec^ds of the carrot, and hcncc are more easily sown. 

The jiarsnep has a wider range of soils than the carrot, and 
unlike tlje carrot, seems to prefer those which are more or less 
clayey. • 

The plant is ready for use whei^the leaves begin to decay. 
It may be taken uj) and stored like the carrot, or left in the 
ground to be pulled when required for use. It is not apt to 
be injured by frost ; but it should not be left in the gi'ound 
after the beginning of February, because, *as soon as the flower- 
.stalks begin to form, the roots become hard. The produce is 
generally greater than that of the carrot. 

Its uses for domestic jmrposes are well known. It is a use- 
ful esculent for the garden of the cottager. \\ hen persons 
abstain from anijiial food, .as in Catholic countries, the parsuep 
is regarded as a grateftil substitute. For this reason it is that 
it was formerly more cultivated in this country than now, to 
be eaten with salted bsli during the season of Lent ; ^d it is 
vet largely cultivated for the same purpose in the north of 
France and the Low Countries. * 

All animals .are foncf of the parsnep. To milch cows it is 
iminently favourable, giving a flavour and richness to their 
milk which n^,other winter vegetable butithe carrot can give. 
The cows of Jersey and Guernsey fed with parsneps and hay 
yield butter during winter of as fine a tinge, and nearly as 
good flavour, as if they were fed in pastures. To horses it is 
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equally suited as the carrot. Hogs are extremely fond of it ; 
and, when boiled, poultry may be fed upon it 

Like the carrot, it yieKls a lai*ge quantity of spirits by dis- 
tillation. 

As a plant of agriculture, the parsnep seems to be better 
suited to general cultivation in the field than the carrot, as 
being more productive, and having a wider range of soils. At 
the same time, from the early period at which it must be sown, 
and from the aifficiilty of getting the land fully prepared for it 
in spring, it cannot be said to be a plant well adapted to fiehl- 
culture in this c’oimtry. It is, however, suited for bciing culti- 
vated on the small scale, and in this view it is better deserving 
the attention of the cottage-gardener than other plants which 
have succeeded to it in connnon estimation. 


7^ The Beet. 

This plant is of the natural family Chenopodeo'^ sevi»ral of 
the species of which are known tu the farmer as wee<ls, while 
others are cultivated for their routs and leaves. 

The field-beet, JSela vu/t/aris, is of larger size, and grows 
more above ground, than the garden kinds. It is sometimes 
red externally, and yellowish-white internally ; but it has 
different shades of colour. It is frequently called Mangel- 
Wurzel, from the German, and has sometimes received the 
name of the Root of Scarcity. The introduction of the 
mangel-wurzel into the agriculture of this country is of com- 
paratively rOcent date. It was cultivated in Germany long 
before it was introduced into this island. 

In Belgium and Alsace, in the Palatinate of the Rhine and 
other parts of Germany, the most common method of euVeure 
is to sow it in beds, and# to traij^plant it into lives. But tc 
may be cultivated a&so in a manner similar to tlve turnip. 

The land intended for this crop is ploughed before winter, 
and as early in spring as the labours of the farm will allow 
it is ploughed across. It is then well harrowed, and rolled if 
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necessaryrand the root- weeds are collected and carried away. 
It is again ploughed, harrowed, and rolled, and formed into 
drills, if it should ho in a fit state ; qr, if not, the ploughing 
and harrowfng are repcate<l till it is so. 

When it is formed into drills, the dung is carried to the 
land and covered by the splitting of the drills, as in the case 
of the potato and turnip. The quantity applied should be 
liberal. 

The seeds are large, and stick a little togetheV. It is there- 
fore frequently found convenient to sow them by the hand, in 
the same manner as the seeds of the carrot aiV usually sown. 

Sometimes the seeds are dibbled in, shallow holes being 
made for their reception by the dibble, into which a few seeds 
are dropped. This is a tedious process, and does not appear 
to possess any advantage over a continuous sowing in ruts 
made upon the toj) of the drill. • 

The seeds should be fresh, not Receding one year old, and 
the utmost csire should be taken that they are of the true kind, 
for groat loss would be sustained should any of the smaller 
garden sorts be sown. ' The period of sowing may be about 
the middle of May, or earlier. * 

When the i>lants are fully above ground, tlie horse-hoe with 
coulters, or the single-horse plough, is to pass along the inter- 
vals. Immediately afterwards the hand-hoers with the com- 
mon turnip-hoc, are to thin out the plants to the distance of 8 
or 10 inches. 

After an interval, ^jdien the wx'eds are again springing up, 
the horse-hoe is to pass between the rows ; and after this the 
hand-hoers ai*e to follow, cutting up all the weeds in jjjie same 
manner as in the turnip-cultime. 

The next process is the setting up of the earth to the roots, 
which may be done by the double moukl-board plough. This 
Completes Jhe suminer-cultiife of tli^ beet. 

Before thq setting in of winter frosts, tlV beet may be pulled 
up and stored. The steins are cut oif by a stroke of the knife, 
care being taken not to wound tlic root, which is peculiarly 
susceptible of injury. The leaves furnish excellen;. food for 
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every kind of live-stock. On the Continent it is common to 
cut off the leaves of this and such plants as the catrot, the 
parsnep, and S>vedish t?u*nip, while growing. This is a point 
of economy little attended to in English agrieulWe. With 
respect to the practice, it is to be observed, that in no ease 
should it be attempted until the root has attained its full size. 

The roots, when taken up, may be piled in an oblong heap 
and covered with straw. They should be taken out when re- 
quired at one end of the heap, and this end carefully covered 
again with straw- to exclude frost. The roots of this plant, it 
ii^ to be observed, are greatly more susceptible of injury from 
frost than the Sw'edish turnip or the carrot. 

Very large returns fwc occasionally obtained from beet ; 
and it differs from the turnip in this, that it may be grown on 
stiffer soils. The beet, however, requires a somevvlunt favour- 
able climate. It is accordingly more cultivated in the southern 
than in the northern parts, of this Island. Although in Scot- 
land very good crops of the beet ai*e occasionally produced, 
the plant is not so well suited to cultivation there as the Swe- 
dish and yellow turnips ; while in the southern counties the 
beet is probably a more productive crop than the turnip. Thus 
also in. France and the warm countries of Europe, tlie turnips 
are not gener^ly to be compared with the crops which are pro- 
duced of beet. 

The beet is well suited for feeding milch cow’s, being exceed, 
ingly nutritious, and causing them to give abundant milk, while 
it does not taint it with the bad flavour ^which turnips give. 

Beet is cultivated in different parts of the C'ontinent for dis- 
tillation^: and in France it is cultivated largely for its sugar. 


8. The Jerusalem ARTK;iiOKE. 

This plant, Helianthus is, like all the plants of the 

Sunflower genus, a itative of the New World, f k was highly 
esteemed by o^r ancestors for its tubers, but it has fallen into 
neglect since the more extended cultivation of the pptato and 
dCher plants. 
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Although believed to be a native of the vrarmyr parts of 
America, it is one of the hardiest of our cultivated plants, very 
productive, easily propagated, and growing on the poorest soils. 

This plant produces stems from 5 to ^0 feet in height. It 
does not ripen its seeds in this country, but may be propagated 
with the greatest ease from tubers, like the potato. It grows 
rapidly, and may be cultivated like the potato, but the inter- 
vals between the plants and rows should be larger. It may be 
planted also in autumn ; but if planted in spring it will- be 
ready in September. It is eommon with some to cut the stems 
over in July, to prevent their falling down. On Continent 
the leaves and stems are used as green and dried fodder ; but 
in England, it is believed that they haye not been so employ- 
ed. The tubers are in clusters attached to the roots of the 
])lant. 4-® compared with the tubers of the potkto, they are 
watery, and may be believed to l>e inferior in nutritive proper- 
ties. But the quantity is frequently very large ; about 500 
bushels per acre, it is said, having teen produced without ma- 
nure. The tubers do not seem to have great fattening proper- 
ties, but they are eagerly eaten by animals. 

The plant is in a peculiar manner fitteH to grow under the 
shade. It can therefore be cultivated in woods ; an^ it is 
sometimes so grown in England to afford shelter for game ; 
the plants being left to reproduce themselves annually from 
tubers. 

Taking into account tlie hardy qualities of this plant, its 
productiveness and ea^' culture, it may be doubted whether jt 
merits the universal neglect into which it has fallen. Granting 
its inferiority as an article of food to the -plants now cultivated 
for our domestic stock, it mu^ be of some importance to have 
a plant that can be so easily raised, and on soils so* low in the 
scale of fertility. 
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III. PLANTS CULTIVATED FOB THEJU FIBBES FOR 
THREAD. 

1. Flax. 

The plants chiefly cultivated in the north of Europe for 
their fibres for thread, are Flax and Hemp. 

More than 70 sp^ies of the genus Linum are enumerated 
ilty botanists. Tbey^are of a natural order of plants, the Li- 
necs^ distingmshed by the tenacity of their fibres, the mucilage 
of theii’ seeds, and generally by the beauty of their flowers. 
The most important of the genus is 

^ Linum uskatissimum — Common Flax. 

It is an annual plant, growing with a slender upright stem, 
bi;jinched near the top. The fibres of the bark of this plant 
have been applied to the ul'aking of cloth from the remotest 
ages. 

Being a native plant, it: is sufficiently hardy to endure the 
climate of this and other northern countries. It has, indeed, 
a ^de range of temperature, being cultivated, and for the like 
purposes, from Egypt almost to tlib polar circle. 

Flax is an exhauster of the soil and farm, and more so when 
.its seeds are permitted to arrive at maturity. When pulled 
green its effects are less injurious ; in which respect it follows 
the generat lawr^f other cultivated plants. But still, at what- 
ever period reaped, it is thus far an einj)overisher of the farm, 
that its stems yield no return in manm'e, and that its seeds only 
do so when consiuned upon the farm. 

The soils best suited to flax stre those which contain a large 
proportion ‘Of vegetable matter. The stiff poor clays, and the 
inferior soils of a very dry and gravelly nature, are not well 
suited to it. The best flgLx-soiis in England are a few rich al- 
luvial districts, in w^iich it is stiil1ku:gely cuiti^fited, and where 
it forms a rejgjular part of the course. 

In a rotatk^of crops, the best period for the introduction 
of flax i§ soon after the land is broken up from gbass. For 
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this reason it may be the first crop taken after grass Or clover- 
lea, in which case the flax is a substitute for a crop of oats in 
the course. But it is not nOcessary thaj; flax should be grown 
immediately on the breaking m> of grass-lj^nd. It may be sown 
at any period in the rotation, provided the land is in a fertile 
state. But in all cases it is to be regarded as an exhausting 
crop, and not as equivalent to a restorative one ; and these 
principles being attended to, the period of the rotation in winch 
flax should be introduced will be understood. 

Should the soil, for example, be suited to .the four years’ 
course, the rotation may be : 1. Turnips, rape, ^r other grecn-^ 
crop ; 2. Barley or wheat ; 3. Sown grass ; 4. Elax. 

Or the order in which the flax is introduced may be changed, 
and the course may bo : — 1. Turnipsf rape, or other green 
crop ; 2. FJax :^3. Sown grasses ; 4. Oats or other corn-crop. 

Under the latter course the seeds of the clovers and grasses 
are sown with the flax, in the same* manner {is with the cereal 
grasses ; and for this purpose the flax is equally well suited. 

Flax may be sown jilso after a pidse-erop ; but this is not 
usually a goo<l preparation for flax, tho land being apt to b(^ 
come foul when the flax is preceded by a* crop of beans or 
pease. It is better to make it succeed either the grasses, or 
such crops as potatoes, turnips, carrots, beet or rjipe. 

It isr common, indeed, to make it succeed to a crop of corn. 
But this is an erroneous practice, for after a corn-crop, which 
has already rendered the land foul, {i crop of flibc!|mids to ag- 
gravate the evil. Sometimes, however, not only does the flax 
succeed a crop of corn, but it is succeeded by another. This 
practice is opposed to all the principles of a proper rotation, 
and should be proscribed wherever the flax-culture is practised 
in this country. 

In warmer countries tlib flax admits of being sown before 
wmter, but in the north of Eun)pe the proper period of sowing 
is spring. ^ ^ 

When land which is in grass is to be prepared for flax, it is 
always to be ploughed in the winter-quarter, as if it were in- 
tended for oats, and as early as convenient; so as to reee wo the 
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influcucetof fixist to piilverizo it before sowing. One plough- 
ing only is required in tliis case ; but the hind should be verv 
thoroughly pulverised by harrowing just previous to the seeds 
being sown. 

When flax is sown after potatoes, turnips, carrots, rape, or 
beet, the land is to be ploughed immediately upon the removal 
of the crop. One ploughing is in these cases generally hehl to 
bo suflieient, but the land, previous to the seeds being sown, is 
to be well lutrrowed, and rendered quite smooth. 

The period of sowing in this country, is in the month of 
April, and in the more northern parts from the middle to the 
end of April is considered to be suftieiently early. 

The univei’sal method of sowing flax is broadcast. It might 
be soun, indeed, in rows like any kind of corn. But in the cast! 
of corn, the design is to produce a large quantity of seeds, 
whereas in the case of flax the chief purpose is to produce long 
stems. And tlio broadcast svstein is better calculated to cause* 

f *' 

the plant to rise with a straight stem than tlie system of rows, 
which affords it space to branch out : for it is to be observed, 
that it is not desirable that the plant should branch ; becaiisi*, 
when there is a bi^iicli, the continuity of the fibre isinteiTiq)t- 
ed, and more refuse is produced. When we are desirous to ob- 
tain fine fibre, we must sow thick. When we look for quan- 
tity, both of fibre and seeds, \ye must sow more thin. In tlu? 
former case, 3 bushels to the acre may he sown ; in the latter, 
2 will be sufficient. 

The seeds are so^vn bv the liand in the same manner as corn. 
Were the flax cultivated in quantity, ‘the broadcast sowing- 
machine might be substituted. Previously to sowing, the land 
should, in all cases, be well harrowed and rendered fine, and 
any stones that may have come to the surface removed. After 
the seeds are sown, they are to be eftvered by a double turn of 
light harrows, and the land is then to be rolled and earei^dly 
water-furrowed . ^ 

In the culture of flax the changing of the seeds is consi- 
dered to be beneficial and even necessary, the plant being found 
to degenerate when produced from seeds frequently sown on the 



same ground,-/ Xbe principal reason of this appears to be, that 
the plant is rarely suffered fully to -mature its seeds, and its na- 
tural habits arc counteracted by the closeness with which it is 
sown. It is from the countries, therefore, in which attention is 
directed to the proper ripening and prep.aring of the seeds, that 
we are indebted for our supplies. The best seeds used in this 
country are supposed to be derived from Holland ; but the 
Dutch themselves obtain their supplies from Livonia, Courland, 
and other parts of the north of Europe, where diie attention is 
j)ai(l to the ripening of the seeds. 

When the plants of flax are about 4 inche# high, they arc 
to be carefully weeded by the hand. This is generally done 
by jiersons in a sitting or kneeling posture. They advance 
gi’adually along the ridges, picking up by the hand every 
weed that,can^be ol)served. The young phmts that have^been 
pressed down by the weeders in tlris operation soon nigain their 
upright ])osition ; but yet it is well tjjat the weeding process be 
not too long delayed, lest the stems of the young plants be 
broken and injured. 

The laud, if^it has been ju-epared in a proper manner, will 
not require more than one thorough weeding of this kind. 
After weeding, the plants will grow with vigour siifliciont to 
overcome any common weeds that may grow amongst them. 

The next process in the culture of the flax is that of reaping. 
This is done, not by the sickle or scythe, but l)y pulling the 
plants u]) by the roots. , 

The period of pulling the plant is determined by the princi- 
pal end in cultivating it. When it is wished to procure fine 
fibre, the i)lant should be pulled when somewhat green. ^When 
it is wished to procure the seeds either for sowing again or for 
crushing for oil, the plants must remain until the seeds are ripe. 
This* will be denoted by Ibe hardened state of the seed-vessels, 
the yellow colour of the stemj^and th^fidling off of the leaves. 
When flax of gqpd quality, but not extremei^neness, is wanted, 
the best period of pulling is just when the plant has attained 
its maturity with respect to its formation, but not to the full 
ripening of tlie seeds. When it is required for the finest fa- 



yiO PLANTS CULTIVATKl) VOli TIIKIU KHlUlfiS. 

brics of all, as for cambrics and muslins, it should be pulled 
when it begins to flower. 

When the crop is ready, the plants are pulled up by th(‘ 
roots, a^d laid in handfuls alternately crossing one another, 
and left upon the ground for a few days to wither. 1'hey are 
then freed from the capsules or seed-vessels, and made into 
small sheaves, which are conveniently til'd by a few steins of 
the plants themselves, or by some rushes or straw-ropes. 

The separation of the seed-vessels from the stems is perform- 
ed by a process 'cermed rippling. 

The rippling machine is an imjdement like a comb, witli 
iron teeth, fixed upon a plank. Through thesi' teeth the 
stems are repeafedly drawn by tlie hand. rij;. i’-’ 

and thus the capsules or seed-vessels are 
separated. The ripple is placed in the Uij. 
middle of a large sheet of eau'Vass spread 
upon the ground. Thon^ may be two 
sets of teeth, as shown in the figure, fixed on one plank, so that 
two persons may work at the same time ; and the plank may 
be conveniently fixed in the gi'ound by a pin passed through 
it. The capsules are preserved, the seeds being either used 
for sowing or bruised for oil. 

The next process is to separate the fibres from the stem. 
The common niethod of doing this is by steeping the whole 
plant in water. By this mean the sr>fter part id* the stem 
partially vudergoes the putrefactive fermentation, while tlic 
tougher fibres of the bark an^ not rfleeted. At a ci^rtain 
period then, as 10 or 12 days before the fibrous part of the 
bark .has become att’ected, the plants are remove<l from the 
water and drieil. After being dried tlie stems become brittle, 
and are easily separated by rubbing or beating from tin* 
fibrous part of the bark, which is the only part cmjdoyed in 
the manufacture of linen. It^^'dll appear that,, if the putVe- 
factive process- sj^all proceed too far, the fibrous as well as 
the more mucilaginous part of the hark may be effected. It 
is, therefore, a point of practice, to allow the putrefactive i)ro- 
cess to proceed just tlie length of afl’ecting the softer pai-t of 
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llic stcmi, without acting upon the fibrous part of*the bark. 
Aiul the usual manner of performing the process of steeping 
is the following : 

The little slieaves made up after the jirocess of rippjing, are 
carried away to a pool or tank, cither containing water, or 
into which water may be conveyed and in all cases the water 
fuight to be soft. 

I'lie sheaves should be built in the pool in a nearly upright 
position, the heads of them being uppermost They are then 
under water by stones or heavy substances of any kind, 
in such a manner as that they shall not rise to the surface. 
They must not, however, be eonipressod to the bottom, but 
meridy so loaded as that they shall be kept below water. 

The period of stcei>ing to the proj)er point mnst,bc carefully 
>vatched. • In^varm weiither 8 days will sometimes siifiice, in 
other cases 10 or 12. After th.e Sixth or seventh day, thestatti 
of the flax m\ist be observed from time to time. It is safer to 
.steep it too short a period than ever so little too long. In 
the first ease, merely a little more time is required in the fu- 
processes ; in the second the stremgth^and texture of the 
fibres may be injured. 

'When the fiax is found to be suflfieieiitly steeped, it is to be 
taken from the pool sheaf by sheaf, and laid in lioapsnear the 
watering-place until the water has drained off. It is then to 
bo carried caway to a dry and airy gi’ass i)lot. Here the sheaves 
an* opened out and spread thinly and (Evenly in rows upon the 
ground, tlie spreaders .^vorking backwjirds, and ejiusing the 
hut-ends ol’ one row just to touch the tops of the next, so that 
the whole plot of ground shall bi* covered with a thin <v>ating 
of flax. 

In this state the flax is allowed to lie for a time, determined 
by the state of the weather, generally 10 or 12 days, and 
.sf»tnctimes mpre. 

During the ft^rther proc(*ss of rotting, as it is 

termed, the dissolution of the soft piu’t of Ihe stem is still fur- 
ther promoted, and tlic whole becomes hard. Wlien it has 
lain for a sufiieient lime, which is known by its 'being brittle 
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when rubhed, and when it is at the time sufficiently dry, it is 
bound up again into sheaves, but larger than those made before 
the watering process. * It is allowed to remain in these sheaves 
a little time to dry, after vvliich it is carried home. 

The carrying home of the flax terminates the preparation, 
in so far as the mere grower is concerned. The remaining 
parts of the operation are properly the province of tlie manu- 
facturer. But sometimes the manufacture proceeds on the 
farm itself to the extent of partially separating the fibrous part. 

The first process in this case is breaking the stems, which 
is usually done by an instrument 
called a break. This machine con- 
sists of three triangular planks, 
fixed together at both ends. Two 
triangular planks are fixed to an- 
other frame. The two frames are 
fixed together at one e\\d by a 
hinge, and work the one into the 
other, as in the figure. 

The upper moveaule frame being lifted ui>, handfuls of flax 
held in one hand are ‘'^a.^d upon the lower frame, while with 
the other hand the upper frame is made to work upon the flax 
by repeated strokes. In this manner the is l^niised, and 
put into a state to have the ligneous refuse s(‘parateii from the 
fibrous part by beating or scutching. 

Scutchijig may be performed either by iiiachinery or by ma- 
nual labour. When performed by manujil labour, handfuls of 
the flax being suspended by one hand over a plank, art* beat 
by a Qat piece of wood lield in tin; other hand. By repeated 
strokes, the w’^oody refuse of the stem is separated from the 
fibrous part of the bark. But the operation of scutching is 
now very generally perfonned by machinery, the raw material, 
after being bnjjsed bvAlie bre^k, being sent to, the lint-iflill 
for that purpose. { . 

To complete the process, and to get the fibres sorted into 
lengths, so as to be fitted for spinning, the lint goes to a class 
of persons whose province it is to give it this final preparation. 


Fip. 17a. 
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These are termed hecklers. The heckler operates bjr means of 
a set of numerous teeth, placed vertically upon a board. The 
flax is pulled repeatedly by the hand through these teeth. In 
this way, and by using heckles of different sets of te^tli, the 
w'orkman sorts the lint into lengths. The refuse after this 
operation is tow. 

I’he produce of flax varies greatly with the seasons, spil, 
and iiiaiiagement. It may be said to be from 30 to CO stones 
]>or acre, that is after being scutched, and before ficing combed 
or )i(*ckled. • 

Jlesidcs the j>roduce of the jdant in lint, thal of its seeds is 
of considerable importatu c*. The quantity of seeds ])roduced 
on the acre varies as gi*eatly as th.at of the produce of the 
stem. It niavbe said to be Ironi C to 10 or 12 bushels to the 
Jicre. 

The S(‘C‘d is frecjuently divided into three sorts ; the first 
sort is reserved ibr seed, the second iin* l)ruising fi^r oil, and the 
lliird or refuse is cin])loytMl at once for t he fi^eding of cattle. 

The capsules containing tin* seeds, we have seen, are sepa- 
rated by the ri|))>le. The ripple is earried to the field, and the 
<»pi*ration takes jilaee before the handfuls o^' tne flax are bound 
into sliea> lo I)(^ earried to the watering pool, 

Tlie c;.]»Miles are then <lrii*d in tln^ sun. during which a num- 
l•*•r nf them will <»j»en, and allow the seeds to eseape. These 
ar«' th<‘ best and rij>est. and may be r .‘sey\ed. if so wished, for 
sowing. 

'The ren’iaining seedsare M‘])arated from the eaj)sules by a 
slight Iteating. The seeds are then earefnlly sifted and win- 
now(»d, and lai<l in some ]U’oi)erly vi*ntilated place, cart^Jjeing 
lakeii In turn tliem from time to time. 

The expression «)1’ the oil by bniising is a sufficiently simple 
prociss, and is done by machines more or less perfeet. 

•^riie refuse^ t»f the seeds may be giv^^n to live-stock. They 
ar(‘ highly nutritive in every form. Tlii'y a?^ frequently given 
boilc<l to young animals, as calves, and to sick horses and 
cows, lly llie j)voce.ss ol* boiling, a jelly is formed, which all 
luM-bivorous auinials will cat. It is for this purpose that the 
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refiise of <;he seeds of the flax, which are not sufficiently good 
for crushing, is often I’eserved. 

The culture of the fl.ax does not extend in this country, and 
has genfirally decreased as improvements in agriculture have 
advanced. This arises in part from the nature of the plant, 
the minute care necessary in its cidture, and the large supply 
of extraneous manures which it requires. It arises, however, 
also, in a great degree, ‘from the extended commercial rela- 
tions of England, which enable her to obtaSi the quantity of 
the raw material required from countries better fitted to pro- 
duce it, or where the comparative expense of labour is less. 
Flax, it has been said, requires a large proportion of vegetable 
matter in tlie soil. Sometimes, for this reason, peaty soils 
>vill produce it in great abundance ; but the best flax-soils are 
those rich vegetiible gTounds which exist in neyv;^ countries, as 
over all the temperate parts V)f America, and even in the north 
of Europe, and chiefly up9n the flat margins of rivers enriched 
by deposites of mud. These are the great flax-soils of the 
world, and may supply this country witli the niiiterial, for the 
uses of the arts, in any quantity that may be re(iiiired. The 
best cultivators of flax in Fhirope are the Flemings, amongst 
whom the linen manufacture took early root, and who have 
ever since pursued the culture of flax with diligence and suc- 
cess. 


' 2. Hemp. 

I ' 

Hemp, Cannabis saliva. Ls of the natural order Urlicew, the 
Nettlt^.. tribe, many of the species of which, like the hemp, 
are remarkable for the tenacity of their fibres. Even the com- 
mon nettle, familiar to the farmer as a weed, possesses this 
property. 

The hemp is su^poscid to b^of eastern origip. It is very 
generally diflusecl^over the world, and has b(?e,n used for sup- 
plying cordage and cloth for a period unknown. 

The hemp is a very fine and graceful plant. It is difccious, 
tliat is,* the male and female flowers are produced on different 
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plants. It grows with us, in the fields, to the heiglit of 5 or 
6 feet, but in the richer soils of warmer countries it attains to 
a much greater elevation. In the fertile plains df Lombardy 
it rises to the height of 12 feet and more ; and, mingled with 
the maize and other cultivated plants, gives an air of surpass- 
ing richness to the landscape. 

Tlie leaves of the hemp are powerfully narcotic'^ its seeds 
are nourisliing, and arc eagerly consumed by birds ; and they 
produce an oil which is used for many purposes ‘of the arts. 

Hut the great use of hemp is for the making of cordage and 
canvass. For this, its tough, durable, and elastic fibres are 
suited bi'yond any otlier substances Tlie supply of hemp for 
the cordage and canvass of the shipjnng of this (;ountry is im- 
nuuisi', and forms a vast trade with the ports of the Baltic. 
Hut, besides being used for the canvass of sails, sacks, and 
otluT coarser fabri(?s, hemp is cnjployed in forming numerous 
cloths used in domestic economy, as :Jowcls, coarser table-cloths, 
and the like. 

Hemp, like flax, prefers a rich vegetable soil, but it is not at 
all nice in the choice of soils, growing in clay, sand, or peat, 
provided merely tlie land is kept rich wifh manures. Hemp, 
too, possesses the anomaly of growing upon the same spot for 
successive yesirs without degeneracy. 

For hemp the land may be prepared in the same manner as 
for flax. But hemp, unlike to flax, may precede or follow a 
(U'op of corn in the rotation ; and the reason is, tliat while flax 
inviudably renders the Jand more foul, the tendency of hemp is 
to smother and choke all other plants. Grass-seeds, too, can- 
not be sown wiUi licjnp, because they would be destroyed un- 
der the shade of its thick foliage. 

Hemp may be introduced into the rotation in such a man- 
ner iis the following:—!. Fallow or green crop; 2. Wheat; 
9. Sown gi*asses‘; 4. Hemp ; 5. Oats. # Or, 1. Falloiv manured ; 
2. Wheat or ^hor corn-crop ; *3. Sown passes ; 4. Oats : 5. 
Hemi> manured ; 6. Corn-crop, Or, in very rich soils, hemp 
may follow heniji, jirovided the land is largely manured every 
second year. 
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The laiMi intended for hemp should always be ploughed in 
time to receive the influence of frost ; and when it follows a 
corn-crop, besides a deej) ploughing before winter, it shouhl re- 
ceive two or more ploughings in spring, so as to reduce the 
soil to a fine tilth, and fn»e it of root-woeds. 

The period of sowing hemp is later than that of sowi'ng flax, 
for it is more easily injured by tlu‘ frosts of spring. It may be 
sown towards the end of April, or beginning of May. 

The best seeds are held to be those obtaine*! from Riga ; but 
wherever the secnls are procun^fl, cnre must be taken that they 
be fresh, wiiiclfwill be known by their being heavy and liright 
in the colour. 

The quantity of seeds sown to the acre' is generally from 2 
to 3 bushels, and the common method of sowing is broadcast. 
But hemp is well suited to be sown in rows, tjiis method of 
cultivating it presenting the advantage of allowing the inter- 
vals to be well tilled, and pf admitting air to the plants. 

The distance betw een the rows may l)e 30 inches. The horse 
and hand hoe maybe botli employed. In the ttrst hoeing, the 
plants should be hoed out to the distance from one another oi* 
a foot in the rows, ^and after the interval fd* a month or six 
wneks, another horse and hand hoeing sliould be given, which 
will complete effeetuallv the summer culture of the hemp. 

But the common ju’actice in the liemp districts is to sow 
broadcast, hoeing tlie plants to the <listancc from one another 
of a foot or 16 inches, and giving another hoeing after an in- 
terval of a month or six w’ceks. Theye are other distriifts, 
again, in which it is common to giv(^ no other culture than to 
j)ull uji^t'he larger weeds, trusting to the rapid growth of the 
hemp to overtop all kinds of plants. 

As the season advances, the hemp grow\s with great rapidity, 
and in autumn it is pulled up. But the circumstance of th(» 
male and female flowers being oy,difFereiit plants giv'os rise tH 
a peculiarity in th^fnetliod of treating the heipp which exists 
in the case of no other of our cultivated jdaiits. 

The male plants are distinguished from the female by their 
producing numerous flowers. I’hese, after thew have stood 
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suiiicieDtly long to discharge their pollen, are pulled up, the 
female plantss being allowed to stand for several weeks longer, 
to rii)en their seeds. The period of palling the male plants is 
generally live or six weeks before pulling the female.or seed- 
boaring plants. Thus there are two harvests of the hemp, the 
one five or six weeks before the other. 

When tlie period of pulling the male plants arrives, which 
is denoted by the forming of the seed upon the fenude plants, 
tlie pullers w’jxlk between the drills, when the row-system is 
adopted, and, when tlie l)roadcast is used, "in the furrows 
between tlie ridges, ainl stretching across, pufl up the stalks, 
taking ean^ not to tread upon or break down those that are 
to remain. The male pLants are easily known at this time 
by their yellowish colour and faded flow’crs. \\Tien pulled, 
they are 4;ieJL.in small bunches, previous to being carried to 
the pool to undergo the process bf steeping, as in the ciise of 
flax. , 

The second pulling takes place when the female plants have 
matured their seeds. This is known by tlie brownish colour 
(»f the capsules, and by the fading of the leaves. 

The plants are then bound in bunches and set up on end to 
dry, in the same manner as sheaves of corn. Wlien the whole 
arc .so dried that the capsules can be easily rubbed from the 
stalk, the sheaves are slightly thrashed, and thus the capsules 
are separated from the stems. 

When this is done, the plants are taken in smalljmnehes to 
the ]>ool to be steeped-. 

The male plnnt.s, w^e perceive, undergo the process of 
steej)ing before the female plants. The inanntT of pjj^rforni- 
ing it is in both cases the same. But often the female plants 
do not undergo the process of preparation in the same year, 
but >ire stacked, so as to be ]>repared in the following spring 
aHid summer, 

As it is in so^ne cases necessary to econc'pise the water used 
for steeping, the water of one pit or pool is made to serve the 
purpose of successive waterings. Sometimes five w^aterings 
tak(^ place in the same pofd ; but there should not, if possible. 
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be more jthan three without the admixture of fresh water, 
since the iresher the water is the better. 

The bunches are generally placed in the pool in rows, cross- 
ing one another, and pressed down by some heavy substance 
laid upon them, so as to be kept from rising to the surface, care 
being at the same time taken that they are not so loaded as to 
be forced down to the bottom. If the weather be warm, 4 or 
5 days will frequently be suHicient ; if not, 2 or 3 more ; but 
the period is'<lenoted by the stem being so softened that the 
oiitsitie coat slndl come easily off. Care must be takt'U, as in 
the case of flax* that the putrefaeti\e process does not proceed 
so far as to injure the cortical fibres, 'fhe cpiantity j»nt into 
one pool may be the produce of an acre : but it is l)etter that 
the quantity l)e small ami the pits rhallow. 

When the hemp is thus steejied, it is, like flax, taken out of 
the pool and carried away a plot of sward, on which the 
plants are spread singly anti regidarly. 

The hemp thus spread out, lies 3, 4, or more* weeks upon tht‘ 
surface, and is turned over not less than twice a-week. It is 
thus subjected to the furtlier intiiumce of the rains and dews, 
and the decompositfon of the ligneous part of the stem is j>ro- 
moted. By this i)roces.s the stem becomes hard ami brittle, 

• AV^hen the hemp is seen to be in a state for rmnoval, it is 
taken from the ground, bound into bunches, ami carried home 
to the barn, where it undergoes the process of bruising by the 
machine called a break, as in the case of flax. 

When tiius prepared it is bound uj{ in bunches, generally 
weighing a stone each, and carried to market. 'I’he hemp 
which breaks off in the operation is technically termed shorts ; 
and is fialf the value of the long hem]). The refuse is used as 
fuel. 

Often the steeping process or watef-rotting is omitted^ and 
the hemp is simply dew-fotte<l. ^Thus, when the female plani<s 
are not immediate^ prepared, but are dried^ jind stored up 
during winter, they are not put into the steeping pool, but 
spresid on the sward early in the next season, as in .fanuary or 
February, regularly turned, and exposed for a sufficient time to 
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the influence of the weather. In this manner the oiecessary 
decomposition of the stem takes place ; but it is alwiys better 
to hasten the fermentive process by steeping, the texture of 
the hemp befng injured by too long exposure. 

After the hemp has undergone the operation of breaking, il 
passes into the hands of various artisans. 

The first operation is that of heckling ; which is done either 
by the hand or by machinery. The hemp is first beat, and 
then dressed l>y means of fixed heckles, resemblifig those used 
for flax. It is arranged into sorts, finer or coarser, to suit the 
demands of purchasers. It then passes into tlfe hands of the 
spinner, of the whitster, as he is called, of thi^ weaver, and of 
the bleacher. 

The produce of hoinj» in rough fibre, that is Indore heck- 
ling, varies iroin 30 to 50 stones and upwards per acre. It 
leaves a large' return when the ewp is good, but the expense 
of labour in all cases is large. \ 

The (luantity of seeds produced is not loss \arious than that 
of tin' fibre ; 10 or 12 bushels to the acre are considered as 
a medium produce, but this quantity is often considerably 
oxw'cdod. 

It is a question in the ease of Ijcmp, as of flax, liow far it 
i.s expedient to extend its cultivation in tliis country. In 
many cases, Ci*rtainly, licmp might form a profitable subject of 
culture. It is held to be a good paying crop in the districts 
where it is yet raised, and in many cases the firet crop of 
licmp raised from peaty soils might be found more than the 
fee-simple of the ground. But yet, as an object of general 
culture, it does not appear that miicli pul)lie or private J^enefit 
would result from an increase in the production of hemp. It 
is a plant that requires a large supply of manures, not always 
easily' obtained, find a degree of minute labour not always con- 
sX)tcnt with the regular business of i\ well-ordered farm. It 
can be obtainp«|, too, in unlimited quantify from other coun- 
tries ; and it appears that the home cultivation of it lias dimi- 
nished 4is the conimereial relations of the coimtry have been 
multiplied and extended. 
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Of the, textile plants of iVortheni Europe, greatly the most 
iinportaiit»ar4^ the flax and licmp. 

Mumeroiis plants, however, yield fibre of suflicient teniieity 
for forming threads. Some of these have been partially cul- 
tivated, or made the subject of experiment. 

Many of the nettle tribe, as well as the hemp, yield tough 
and durable fibres. The common nettle Urtica (ilolmu might 
be used for this purpose. 

Urtica nivea^ the Chinese or Wliiie-leaved Nettle, if^ a native 
of China, Japan^ and other countries i)f the East, where it is 
used for making cordage, and sometimes thread. No satisfac- 
tory experiments are recorded of the culture of this plant in 
ISurope. 

The Siberian or Hemp-k?aved Nettle, Urtica cainiahiiau is 
a native of Siberia, whence its seeds were brought t<» St Peters- 
burgh, and dispersed over .Europe. No conclusive i'xp(‘ri- 
ments upon it, a.s the subifeet of culture, seem to hav<* Ix'cn 
made. 

Urtica canadensis^ and others of the genus, have been pro- 
po.sedforu.se; but experiments upon them as the subjects of 
useful culture, are Entirely wanting. 

Asclepias spriaca^ Syrian Swallow-wort, is one of the' ti^xtih* 
plants. It is a nalivt? of Canada, though termed Syrian, hi 
Canada it fills the woods with its fragrance when in flowi*r. 
Its seeds arc surmounted by tufts of .silky down, which can be 
used like cotton. This plant, though long known in iMigland, 
lias never been cultivated for cconomif uses. It is perennial, 
and may be planted in rows. Its habit i.s to semi forth nume- 
rous shoots, and in the third vear these will liavij eo\'erc?(l all 
tlie ground. Independently of the down of its sced.s, the hark 
of the plant yields fibres like the liemp, and, it is said, more 
abundantly. It luis been partially cliltivatcd in France ; in 
some parts of which it ipay be said to be naturalized. Its ci^I- 
tivation has made^ome p^og^es.'^ in Silesia. ^H.ow far it could 
be advantageously introduced into the agriculture of the north 
of Europe is not yet known. 

Various common plants yield fibres of suflicient toughness to 
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be made into thread ; as the Esparto Kush, HUpa tetj^acmima^ 
which is used in Spain for obtaining coarse thread ;4he Com- 
mon Broom, Cytisus scoparia ; the Spanish Broom, Spartium 
junceum ; different species of Aloe, and several plants of the 
Lily tribe. 

Fhormium tenm\ Iris-leaved Flax-lily, sometimes termed 
New Zealand Flax, has recently attracted attention for jthe 
uses of its fibres. This plant grows with broad, stiff leaves, 
like plants of tlie lily tribe. It is found in Ne\V Zealand and 
Norfolk Island, where its fibres avo converted into thread.s, 
fishing-lines, cloth, and mats. It has since be^*!! used for cor- 
dage for ships, and it is found to be well suited for the pur- 
pose; and it has recently been manufactured into various coarse 
fabrics in this country. It has been long grown in gardens in 
England ; and, in the south of Indand, some aftempts were 
made to cultivate it for use. The iris-leaved flax-lily, how- 
ever, requires a warmer temperatfiro than we possess in these 
islands. 

1'he warmer regions of the world abound in plants ))ossess- 
ing a fibrous structure of the hark, which renders them ca- 
pable of being employed in the making c5f ropes, thread, and 
cloth. 

Other plants produce a <lown which envelopes their seeds. 
Of these, greatly the most impoi*tant, and now an object of vast 
consumption, is the Cotton plant Gussi/putm. I’his is the 
plant of wanner countries, and can only be known in the 
(bolder parts of Euro))e as the subject of commerce. The 
warmer i>arts of the tein])erate zone, and also the intortropical 
regions of America, Asia, and the accessible parts of Africa, 
can furnish us with the down of the cotton seeds in unlimited 
(juantity. 

Sijveral native plants furnish a pappus or down which, it has 
been supposed, miglit be converted into cloths. The down of 
some kinds of Eriophora^ or Coifton-grass&, the produce of our 
bogs and heath soils, has been manufactured into cloth, and 
exhibited in the country as curious native productions. 
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IV. PLANTS CULTIVATI® FOB THEIB OILS, 

The plants ^usually cultivated in the north of Europe for 
their oils, are — 

1. -The Rape, and other plants of the Cabbage genus. 

2. The Mustard, the Raddish, the cultivated Camelina, and other 

Crucifera?. 

3. The Hemp and Flax. 

4. The Poppy. 

The oils whidi these plants yield are obtained by bruising 
their seeds, and are termed Fixed Oils. There is another class 
of oils obtained by distillation, termed Volatile Oils. These 
last arc yit'lded in an especial manner by plants of the Mint 
family ; but the plants producing them are rarely thp subjends 
of cultivation on the large scale. 

Of the oil-bearing plants’ of the north of hairope, the most 
eittensively cultivated are the fusiform varietit*s <)l‘ the genus 
Brassica, namely, — 

1 . Brassica Napus — Rape or Cole. 

2. Brassica cainpestris — Navcw, Rape or Col/.n. 

3. Brassica Rapa — Turnip. 

4. Brassica praccox — Early Cole. 

The two last species arc only partially cultivated for their 
oils ; the two former are regarded' 5is the most important of our 
oleaginous plants. 

The manner of cultivating these ph'i,nts for their leaves has 
been described, and there is no other difference in the man- 
ner of cultivating them fur their seeds, tluin sulf(.*ring them to 
stand until they are ripe. The turnip and early cole will usually 
ripen their seeds in the same j^ear, and so will the other spe- 
cies, if sown sufficiently eai-ly, an<l if the prodiiec of spring- 
sown seeds is sown ; for these, li|:o other cultivated plants, ai»- 
quire the h^it oj'latc or early ripening, ajjqordihg to the 
period at which they arc habitually sown. The proper period, 
however, of mowing the seeds of the rape in this country is in 
summer or autumn, that they may ripim their seeds in the fol- 



‘ PLANTS CULTIVATED. FOR THEIR OILS. 353 

lowing summer. They are to. be kept clean by Jiorse and 
hand hoeing in the first year ; tliey will be in flower in the May 
of the following year, and in July the i§ceds will be ripe. 

■ The plants are best reaped by the sickle, and the ojieration 
is to be performed wiih care, so as to prevent tlie loss of seeds 
by shaking. Tlio plants may be bound into bunches, and 
placed in stacks until it is convenient to thrash them. But it 
is better to tlu*a.sh them sis soon as they are dried. This may 
be done in the field, if the weather is good, b/ thrashing on 
boards, with sheets of cjuivass spread underneath ; or the crop 
may be carried home to the barn and thraslaJd there. The 
seeds are easily disengaged from the pods, and the most suit- 
able' in sti’unient f<»r the purpose is the flail. 

The dried stems are of little value. They are sometimes 
given to Rattle in place of straAv : but it Ls better that they be 
employed oTiIyas litter, and so made into manure. They are 
sometimes burned for the jiotasb they contain. 

^Tho seeds are spread for a time upon the granary floor, not 
le.ss than scweral weeks. Tlioy are then bruised in mills of 
different construction. 

The mill u.sfd for the brui.sitig of the se^ds of this and other 
plants for oil, is in most parts of Europe a very simple ma- 
eliiiie : consisting merely of a millstone placed vertically, and 
moved round by a horse or mule in a circular trough. The 
seeds being placed before it, ft cnibhes them, and so the oil is 
express('(l. More i)erfeet mills, however, arc employed, and 
peiform the work by st^uui>ing. In Holland, the Netherlands, 
and part of Germany, where the culture of the oil-]>lants is ex- 
tensively practised, it is common to have an oil-mill attached 
to the farm. In England the seeds of the oil-plants arc always 
sent to the oil-manufacturer, the preparation of the oil form- 
ing a distinct profession.* 

•The refuse consisting of th^ husks, jifter the oil is expressed, 
is rape-eake.* ^This being groufld, forms flic manure termed 
rape-dust. 

Besides the rape and other species of cabbage, the plants of 
the Sinapis or Mustard genus, and of the Baphanuis o‘* Radisli 
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genus, yield oils from their seeds, and may be cultivated for 
that pui'pose. 

Of the genus Sinapia^ either tlie white or the black species 
may be sown. The black mustard, Sinapis nigra, is the spe- 
cies usually cultivated for the well-knowTi condiment mustard. 
But the white species, Sinapis alba^ is rather better suited for 
the production of oil, it being more productive of pods, and 
less subject to injury from insects in the early st«\ges of it.s 
growth. Either of these species may be sown in March or 
April, and in July or August the croi> will be ripe. They are 
easily cultivated, but they are apt to spring up again from 
seeds that may not have vegetated in the first year. 

Tlie Baphanits or radish is equally suited to yield oils as the 
mustard. The common radish, l^aphanns sativns^ is well 
known as a salad. It should be cultivated, as all such plants 
should, in rows ; and. as it spreads over a considerable space, 
sufficient room should be given to it. It flowers and bears 
seeds for a longtime during the season, but no difficulty exists 
in knowing the proper period for reaping it. A variety, de- 
rived from China, has been supposed to be more productive of 
seeds than those in 'common cultivation, and has been accord- 
ingly termed Uaphanns salirtiis oleifv.r. 

The mustard and the radish have this superiority as oil 
plants over the rapes commonly cultivated, that they are sown 
and reaped in the same season. The (piality of the oil is nearly 
equal. 

But these plants are never cultivatejj on the . large scale in 
England. They are, how'cver, supplied in considerable quan- 
tities to the oil manufacturers by nurserymen, who dispose of 
their spare prodjice in this manner. Even the wild mustard 
and Avild radish, plants which sometimes spring up in vast 
quantities in our cultivated fields, yid-ld sc^eds wliich jiroduce 
oil ; and sometimes the yf oduce of these destructive w^eeds may 
in this manner be iurned to account. 

‘ Almost all cruciferous plants yield more or less of oil. One 
of these, Cannelina saliva^ cultivated Camelina, is a plant pro- 
duced in various parts of Germany and Italy for this i)uri)ose. 
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This plant is, lilte the last-mentioned species, an annual, and 
is raised witli facility. It grows spontaneously over a great 
part of Enrojie, and is a frecpient weednimongst flax. It grows 
best on light sandy soils, and in the south of Europe two 
crops of it can be produced within the j^ear. The oil it pro- 
duces is said to be fine in quality, retaining a good flavour, 
and in burning it does not produce any disagreeable odour. 
In the south of Europe it is sown in April or ‘May, and is 
soinetim(»s ready in less than three months, so tfcat it is one of 
the quickest growing of the oleaginous jdants.* The seeds are 
sown thin, and the plants hoed if too thick. * It is luilled or 
cut, and laid in a covered place to complete the ripening and 
di*ying of the seeds. These being then freed from the stalks 
by beating, arc winnowed, dried, and bruised. 

LhnmhtmiatL^shnum^^*A\i\\AAii an oil by expression, which 
is gi*eatly used in the arts. Bnt*it is cultivated at the same 
time for its fibres ; and for obtaining its oil, it is merely suffered 
t<» stand until its seeds are matured. The manner of separating 
tlie capsules which (*ontain the seculs from the stems, has been 
dcscrib(‘d. The seeds are bruised in the same manner as those 
of the other oleaginous i>lants. The refuse after expression is 
termed oii-raicr^ and forms a nutritive food for cattle. 

'fhe seeds of the hemp, in like manner, yield oil, which is em- 
ployed for nearly the same ])urpo.ses as the oil of flax. The 
hemp, however, being diceeibus, only part of the crop yields 
oil, namely, the female or seed-bearing plants. 

The P'>ppy is cultivated in various parts c»f bhiropc for its 
oil. The oil of the poppy is sweet, and well suil(*<I for domes- 
tic Uses. It is esteemed to be the next in quality to ^hat of 
the olive. 

Any of the species of Papaver will yield oil. But that which 
is generally cultivated in Europe for this purpose, is one or 
other of the yarioties of Papt^er sdmnfferum, the sleep-bring- 
ing or opium J^^py. 

The soil for tin? poppy requires to be well i)ulverized and 
manured. In the parts of Flanders where it is cultivated, this 
point is (‘Specially attended to. It frequently succeeds rape in 
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the rotation, manure being applied to both crops. It should 
be sown early, as in Mareli or April, cultivated in rows, and 
the plants ' thinned out .to 6 or 8 inches distant. The mode 
of reaping it in Flanders is peculiar. Sheets are laid along the 
line of the standing crop, upon which the reapers, gently bend- 
ing the heads forward, shake out the seeds from the capsules. 
WTien no more seeds will fall from the capsules, the row is 
pulled up and placed in upright sheaves, in order to allow 
those capsuled to ripen wdiich had not at first yielded their 
seeds. The sheets arc then drawn forwanl to the next row, 
and so the proefess is continued throughout the field. 

Some plants of the natural family ComposUt^ yield seeds 
W'hich will produce oils by expression. One of these llclian- 
thus annuHs^ the Sunflower, lias been'cultivated in some parts 
of Europe for this purpose. This plant, a native of , America, 
and familiar to us as a garden flower, is easily cidtivated. 
But it does not rank liigli as an oil-bearing plant, and its 
seeds are more usefully employed fur the feeding of domestic 
fowls. Another plant of the same family, MiuUa mfira, like- 
wise a native of America, has been recently cultivated in 
Eiirojic for its oil, and the result of the experiment is said to 
have been favourable. 

Several of the natural family V mhvHifcnv may be also cul- 
tivated for their culs. One of these is ( oriuiider, Voriandruui 
sativum^ a plant which Is, however, more frequently cultivated 
for the aromatic flavour of its seeds. 

Of the trees whose fruits or seeds yJLeld oils, the most im- 
portant is the Olive, derived originally, it is believed, from 
the East, but now cultivated on all the sliores of the Mediter- 

e' • 

ranean, ami the soutliorn counties of Eurofie. The oil of the 
olive is obtained in small quantity from its seeds, but chiefly 
from the pulpy substance of its fruit. ” 

The Almond is a tre^* yielding oil of high estimation, bvt 
its cultivation is coiifinod to tltc warmer countries. Proceeding 
northwards, the olive is succeeded by the walnut, the beech, and 
the hazel. The oil of these plants is obtained from the seeds, 
and is sometimes mixed with and sold as the oil of the olive. 



PLANTS CULTIVATED FOR THEIR DYES. 357 

The warmer rej^jions of the world abound in plants^ producing 
oils ; such is Riclnm communis^ the Castor-oil plant, which is 
also cultivated in the south of Europe- There, however, it 
is only an herbaceous plant ; but in Africa and the warmer 
parts of America, where it is largely produced, it is a tree. 
In the Brazils it affords the prfaicipal part of the oil consumed 
in lam])S. 

Another of the oleaginous plants of warmer countries is 
jArachis htjpofftm, American liarthnut. This plunt is remark- 
able for ripening its seeds under ground. It* has been culti- 
Vtated in the south of Kuro])e ; and with some tare it has been 
made to ripen its seeds in the latitude of Paris, and is grown 
abundantly in the Southern United States of America. 

Another of the oleaginous plants is Sesamum^ Oily Grain, 
of ivhich, there are several spccie.s. Oily grain is one of the 
principal herbaceous oil-plants of Africa and eastern countries. 
It was an oil-jilant of the ancient^ Jew^s, as it still is of their 
des(*endants, of the Arabs, and of other eastern nations. In 
Asia, it is the most generally diffused of all the oleaginous 
plants. It is grovn in the south of Euroiie. but is unfit for 
cultivation in higher latitudes. ^ 

The growing of the oil-jilants forms an important part of the 
agriculture of many countries. In England, the cultivation 
of these plants is regarded ns of minor interest, and is little 
practised ; not because oil is little consumed in England, but 
because that which is^vqiiired for domestic purposes and tlie 
arts can be derived from other countries by comnierec. 


V. j^LAX TS CULTIVATED FOR THEIU DYES. 

The plants chiefly cultiv^ed in ^lie north of Eui’ope for 
their dyes ar^s^ — 

1. Isatis tinctoria — Woacl. 

2. Rubia tiiictorum^ — Madder. 

3. Reseda Luteola— Weld. 
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IsaHs tpictoria^ Woad, is indigenous in various parts of 
Europe. It is one of those plants which yield the deep blue 
colouring matter so gi’catly valued in the arts. Indigo. It was 
in extensive use in Euro])e previous to the introdiietion of the 
indigo of commerce, which is derived from the green parts of 
certain species of Imiigofn-a^ the production of warmer coun- 
tries. 

Woad is a perfectly hai’dy plant, and in this climate is a 
biennial. Its Si‘eds may be sown c^arly in spring, in which case 
a certain produce of leaves may be obtained in the same sea- 
son ; or it niay'be sown in summer or {lutumn, when the re- 
turn is obtained in the second year. 

The plant requires a deep rich soil, perfect j)reparation (d* 
the ground, and a careful tillage during the j)criod of growth. 
It is best cultivated in rows at sucli distances from one an- 
other as to admit of the ojieration of the liorse and hand hoe. 
It is usually grown on a flat' surfaee, although it may be eulti- 
vated ill raised drills in the same manner as turni]»s. \\ hen 
the leaves are of their full size, and befoi'i* tluw have begun t<i 
change to their jialer colour, they are picked off by the hand ; 
and in tliis manner ‘sueeessive crops are obtained during the 
season ; and when the jdants liave shot forth their flowering 
stems in July or August, the laud is ploughed anil prejaired 
for another kind of crop. 

The leaves, when collected, are washed, and, helm, dried, are 
carried to a mill similar to that used for bruising t’le ceds of 
oil plants. The jiaste olitained is placed in heaps, and fer- 
mented, and the hea])s are tlien broken down and formed into 
balls, which arc tlu^ subject of commerce : or I'lse tin* i)aste is 
first formed into balls, which are dried in proper apartments ; 
and to fit these halls for the dyeing process, tliey are reduced 
to powder in the same mill whicli liad'oeen emjiloved to form 
the paste. The ground, material is then spread 3 feet deef« 
on a floor, nioisteneif with watel* and slowly fenpented. Being 
then gradually cooled, it is ready for being stored in casks, or 
otherwise preserved until required for use. 

The colouring substance may also be obtained, like tliat nf 
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tlie indigo j)lant, soparately from the leaves. This as done by 
fermenting the leaves in water, and extracting the colouring 
substance from the green part of the plant. The process is 
described in a work drawn nj) by the French Government in 
1811, at wliieh time tlie cultivation of W'oad was a favourite 
object with Napoleon, in his endeavours to find substitutes for 
the colonial produce of other countries. This method of pre- 
paration, however, does not seem to have been extended ; and 
less artificial ])rocesses prevail where the Avoad-culture i< prac- 
tised. • 

The culture of the woad, and the j)rep«ariiijf of the leaves, 
require a minute care scarce oompatiblii with the regular busi- 
ness of the farm, as practised in this country. But the yet 
greater objection to its more extended culture is the iincer- 
tiiinty of.the r(*iurns, arising from the comj>etition of the in- 
digo of cominej’ce, which can bcf obtained in great abundance 
from the intertro])ical (*ountries of^Vsia and America. 

The next of the common dy(‘ plants of luirope is Madder, 
l^ubia fate forum. This ]>lant has an annual stein, but it is 
from the root that tlu? dye is jnodueed. Like others of the 
family to wliich it belongs, it tinges witTi red the milk, the 
uriiuN and the bones of the animals that feed upon it. 

The rotjt is eompos(*d of long succulent fibres, which strike 
dee]) into the giMund. The ])lant is best raised from sets, and 
should be cultivated in ro\fS with a good distance between. 
The method of the drill turnip culture seems entirely suited to 
the habits of this plaiitf ; and doubtless in this maimer it could 
be succ(»ssfully raised. The roots are taken up before W'inter 
in the third yeai*, at .which time, if the soil has been ^uitable, 
they will bi‘ frequently found extending from 3 to 4 feet deep 
in the earth. Tlu* proper kind of soil for this plant is a deep 
.sand. * 

• The roots^ when taken fn^^n tlie gr ound, are dried by a mo- 
derate heat, 41^1 then poundedT by stami)crs. The first beat- 
ing separates an inferior kind of madder mixed with impiu'i- 
ties ; the second beating a medium sort ; the third is the in- 
terior and brighter p.art of the roots, called in llii* country 
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The dye thus produced is a peculiar red, and 
is a substitute for cochineal. 

Holland was long the country from which wo, derived our 
supplies /)f madder, and the plant is still much cultivated by 
the Dutch and riemings. It can be readily raised in l.Mig- 
land, for it is not a plant t»f diflicult culture ; but experience 
has shown, that it can be produced nu»i*e clu'aply in countries 
where tlie climate is more favourable, and the cost of produc- 
tion less. 

M cld, (jr I)yCT\s W ceil. Nrsn/ff Luteula. is aiiotlier of this 
class of jdants. ft is of the Kcscdacca\ or niignoiu*tti' fainih. 
It is a native, and generally a bituinial. It is found upon earth 
brought from a great dej^th, as the rubbish of eoaI-miiu‘.>. 

The weld ^affords a tine yellow dyt* for cotton, w«»ol, silk, 
and other substances. The weld and tlic bark t>f.<^ht Qffnrtifi 
Unctorui yield the [)riucipal \V‘lIow dyes employed in the arts : 
but the 1 itter is now in the most general estimation in tins 
country. 

The weld is the most easily cultivated of all the dye plants, 
growing on a variety of soils, without rcfjuiring one of groat 
fertility. It may be cultivated in the same manner as the 
clovers ami common grasses, that is, it may be sown \vith 
any crop of corn, and reaj»ed the following year. In this 
maimer it is sometimes cultivated, being mixetl with tla* clovers 
and grasses, and plucked up from amongst them wIkmi it is in 
flower. 

But the surer method of cultivating tlie weld is by itself, in 
which ease it may be sown, in the month of May or later, 
broadca t or in rows. Tlie surface of the ground should be 
well smoothed, and the seeds, which ar<‘ very small, lightly 
covered. The plants are to be carefully cleaned during the 
period of their growth, and in tlie montli of .fiily in the second 
3'ear they will be in full flower^ at.d then they are^to be pulled 
up, without waiting for the ripening of the scf d’s. 

The plants are pulled up by the roots, and set upright, ge- 
nerally four together, to dry. When they are sufficiently dry, 
which will be in the course of a week or more, they are bound 



PLANTS CULTIVATED FOR THEIR DYES. 


361 


into larger bundles, in which state they are ready fer sale ; or 
they may be stacked, and preserved for years without suffering 
injury. The culture of the weld, therefore, differs from the 
other dye i)lants in this, that no part of the preparation of the 
dyer falls upon the grower. The dye when extracted from the 
stalk, must be soon used, otherwise it wiU ferment and become 
useless. 

The produce varies greatly with the seasons, being from 12 
to 40 cwt. of stems or more to the acre. It som .'times yields 
a good profit. l)ut the demand for it is very finccrtain. It is 
exceedingly subject to a species of blight. Couplh g this with 
the imetjiial demand, little advantage seems likely to be derived 
fi’om tlie more extended culture of it in this island. 

t 

The wfj^d, th(i madder, and the weld, are tlje plants usually 
cultivated on the large scale f8r their dyes in the north of 
luirope. Hut innumi*rable other i^lauts yield those beautiful 
siibstances, and arc i)artially cultivated : 

1. Crortf^s' SaiFron Crocus, an autumnal species of a 

genus known to us its yielding amongst the earliest of our ver- 
nal Howers. The jdant is cultivated from bulbs. The dye 
produced is saffron, and it is derived from the stigma and 
style oF tlie i»lant. The etdour of the crocus, however, is very 
fugitive, being obliterated by the action of the solar rays. 

2. Cartiuuints tinvforins, fJastard saffron or s«itHowcr. It is 
the flowers of this plant which are used for dyeing. The dye 
prcHluced is of two kinds, a yellow and red. The yellow is 
separated by maceration in running water. The reniainiiig dye 
is a delicate red inor*< beautiful even than cochineal, bi^^it is lit- 
tle j>ermanent. When ground with pure talc, it forms the rouge 
termed by tlie French rom]p vigltale. The seeds yield also an 
oil, ^vhieh is used in medicine and painting. The pftirit is cul- 
fivated in v^irious parts of liiirope, tnd extensively in Fgypt 
and the LevaniJ, whence gi’eat quantities are imported into 
Kngland for iiainting and dyeing. 

3. Nerium tinctoriHmy Dyer’s Oleander, one of a genus of 
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beautiful evergreens, yields indigo, and it is believed might be 
cultivated for that purjiose. 

4. Galium verum^ Lady’s bcdstraw, a familiar plant of the 
natural family Ttubiacete^ and yielding, like the inaddcr, a red 
dye. 

5. Bhamnus infecloria, Yellow-berried but^kthorn, the fruit 
of whieli produces a yellow dye, is cultivated in l^Yance under 
the name of Graine iVAvUpion. The dye is extremely fugitive. 

7, •Croton tinctorinm, Otfieinal croton, yielding a beautiful 
blue, which is employed to dye silks and wools. Tliis sub- 
stance is knowrt to us under the name of Turnsole. 

A vast number of other plants could be enumerated as 
yielding d 3 ’es, and ea])al)le of being cultivated for that pur- 
pose. The colours they \deld are mori' or less valued for their 
permanence and l)(»aut\'. , 


VI. PLAN'J’S CULTIVATP:!) for TIIFIK SUOAK. 

Of the plants whicli are either cultivated, or which admit 
cultivation, in Eurojie, for their sugar, the following may be 
enumerated : — 

1. Beta cicla et vulgaris — White and Coninion Beet. 

2. Brassica Rapa, Solaiimn tuberosum, Pa'^tiuaea sati\a,aud oilier ]>lants 

producinij tuber and mucilairinou.-? roots. 

3. Vitis vinifera, and other species of Grape. 

4. Be tula alba— The Birch. 

i). Acer saecharinnni — The Sugar-Maple. 

(). Saccharuin ofrie.inanini — The Sugar-Cane. 

< » f . ^ 

The r3ect is now cultivated largely in France for its sugar. 
The sugar produced can be ciy.stallized, and is thou litth* in- 
ferior to*tliat derived from the sugar-cane ; but it cannot yet 
enter into competition \’yith the J;itter with respect to cheap- 
ness of production. The mtinufacture in Franc;e owed its ori- 
gin to the rude plans of Napoleon, to render his empire inde- 
pendent of the sugar of commerce, and is now only imiintained 
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by a system of fiscal nfgulatioiis, wliicli exclude, or a^mit only 
on unfavourable conditions, the produce of the sugar-plant of 
the troiMcs. 

Although, under the artificial system by which it is support- 
ed in France, the manufacture of the sugar of beet cannot be 
regarded nv ith favour, yet it is of great interest and curiosity, 
as evincing the large (juaiitity of sugar which exists in certain 
vegetal)les, or the facility with which their constituent parts 
may be converted into this nutritive and grateful substance. 

Ilesidos the beet, the roots of many ctmniomplants ]>roduce 
sugar ; such are, the turiii]», ami others of the dabbage genus ; 
the potato, the parsnep, and other plants wiiich have tubers or 
large mucilaginous roots. None of these, however, has been 
cultivated on the large scale for sugar, though many of them 
have bcei^subjecl(*d to experiments, w^bieh evince the ]»ossibi- 
lity of d(*riving sugar from them in considerable cpiantity. 

liu* ^'ine, Ilf is rinifvra^ and otl^T si)ecies of Grape, yield 
sugar : but th(\v are iK‘ver cultivated for this purpose ; for, 
while they are inferior to other plants for the production of 
sugar, they are su[>erior to any for the special purpose for w hich 
tliey arc cultivated — the jiroductiou of wine. 

"riie Birch, Jieiuhi afha^ wiien its stem is perforated, yields a 
large (jiiantity of juice, from which sugar may be obtained by 
boiling; and the inhabitants of countrit*s where the bircli 
abounds, sup])ly themselves, in this manner, with a species of 
domestic sugar. 

The Sugar-maple, Jitter sarrhartHum^ is one of the iiinmne- 
ralJe marvels of the American forest, extending over a vast 
tract of i'ouulry, from Lake St John, in Canada^, to tli,^ upper 
l)art.s of Pennsylvania. The juice is extracted in the early 
pai't of till? year, while the ground is yet covered with snow, 
l)y bearing holes w ith an huger in the trunk. The juice, which 
(‘•ntinues to flow for five or s^ week^, is conveyed to a trough 
at the foot of f ijch tree, and collected every day, and poured 
into casks, from which it is drawn to fill the boilers, which are 
upon the spot. It is then evaporated by means of a brisk fire, 
mitil the licpiid is reduced to a syrup, W’hen it is left to cool, and 
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it is then istrained through woollen cloth, to separate the im- 
purities. It is boiled a second time, until it is of a proper con- 
sistency to be poured into moulds. The sugar obtained in this 
mannci\is equally grateful to the taste as the brown sugar de- 
rived from the sugar-cane ; and it is equally suited for culinary 
uses ; and when it is refined, it equals the finest sugars con- 
sumed in luiro])e. The sugar of the maple siq)plics a large in- 
ternal consumption in Canada and the \orthern United States 
of America; but the plant lias not been introduced for this 
purpose into thc cultuR* of Euroiie. Other species of Acerincw 
yield sugar, but none of them in (j[uantity equal to the sugar- 
maple. 

But the plant which yields the largest supjdies of this sub- 
stance is the Sugm*-cane. This- plant is of the natuKil family 
Gramiiiea?, and it is of all the family that whose juices are the 
richest in saccharine matter.' 

The sugar-cane, ImwevfcT. cannot stand the cold t)t’ high l;i- 
titudes. The zone ol‘ its cultivathm extends to about 35', or 
thence to 40°, on either side of the Eipiator ; and it is only pr«i- 
duced in the temperature of the colder countries of h-urojie by 
artificial means. It is]»artially cultivated in the islands of the 
Greek Archipelago, and its cultivation yet lingers in some oC 
the provinces of Spain ; hut it is scarcely now regarded as one 
of the cultivated [daiits of Kuro}»c. Its })rouuce, however, can 
be obtained, in unlmiited quantity, from the intertropical re- 
gions of either hemisphere. 


VllL Jb(LANTS‘(;(rLTlVATKn run TIlKirf NAK(’0TK\ bitter 
AND TANNEV principle. 

1. Narcotic Principle. 

. Of the plants which aflbrd the narcotic prii^vijde, the most 
important are the Tobacco and the Popjiy. 

1. The Tobacco, Nicotiana^ is of the Nightshade tribe. It 
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was before seen, that the wholesome and esteemed potato is of 
this formidable family of plants, possessing in its leaves and 
root, until exj)elled by heat, the same ^ngerous properties. 

Of the tobacco there are many species. Those most gene- 
rally cultivated are — 

1. NieoiKina tiibacuia — Virginian Tobacco. 

2. Nicotiana rustica — Common Green Tobacco. 

Some of the many species of tobacco are natives of uut 
the most important of ^ them have been derived from the New 
World ; and none of them a]>i)cai’S to ha>ie been. used for luxury 
or commerce till obtained from that continent.* 

The discovery of this ])lant is supposed to have been made 
by Fernando Cortes, in Yucatan, in the Gulf of Mexico, where 
ho found it used universally, and held in a species of venera- 
tion, by t^e simple natives. ITe made himself acquainted with 
the uses and supposed virtues of •the }dant, and the manner of 
cultivating it, and sent plants to Spain, as part of the spoils 
and treasures of his new found World. 

Ilut it was the Portuguese >vho Avere mainly instrumental 
in difiusing the tobacco plant over Europe and the East. The 
history of its introduction into different ••ountries is A^ery re- 
markable, but need not liere be detailed. It is known, that 
the use of this plant, seemingly nauseous, has, in spite of all 
opposition, taken root as it were in every country, and become 
apparently essential to the comfort of the inhabitunts. 

The tobacco-plant grows in all the temperate zones to a high 
latitude. It is cultivated extensively in Germany, France, and 
th(^ J.OW Couutri(?s, in Sweden, Russia, and other parts of 
Kurope. It retpiired a long series of intemperate la^ to ar- 
rest its pnigress in Jingland, and its culture tfiere is now di- 
rectly prohihited, on account of the great revenue derived from 
the foreign commodity.' It is not necessary here to canvass 
tfie policy of these laws. They ean be justifie<l only on the 
plea of necessity, which compels us to Ihist to the importa- 
tion of foreign tobacco for a large part of the revenue of the 
country. 
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The tobacco-plant requires a rich light soil, and its cultiva- 
tion is attended with a considerable^labour of detail. 

The seeds, which ace very minute, are generally sown in a 
sheltered place, covered during the night to defend them from 
frosts, and, in the end of May, or beginning of June, trans- 
planted -to the fields, and set in rows at a sufficient distance 
from one another. The culture they there undergo is hoeing, 
to keep them free from Aveeds, removing insects and injiu’ed 
leaves, and picking off the summits and buds, to prevent the 
dowering of the plant, and to direct the nourishment to the 
leaves. ' 

When tlie leaves are ready, the steins are cut over, the 
plants hung up and dried, and then put into heaps, and mach* 
to undergo a degi*ee of fermentation. Tliey are again hung 
up, the leaA^cs being separated from the stems, and nvule to un- 
dergo a second fermentation, umlcr a certain degree of pressure. 
The leat'CS arc again drjed, and tied together in bundles. 
They are then packed, and compressed in casks, for sale or 
exportation, which completes the task of the grower. 

The aA^erage produce differs very greatly under diflerent 
conditions of climale and culture. Mr Brodigan, avIio cailti- 
vated the plant extensively in Ireland, states the produce in 
the county of Wexford at 1200 lb. per acre. 

The whole details of the operation of culture Avill be found 
in A'arious woAs. The most rev'ent, Avitli rcsjiect to its culti- 
vation in this country, is by Mr Brodigan, Avhose treatise is 
very complete, and founded on experience. A full summary 
of the practice, as pui*sue<l in different countries, is given in 
the Nouveau Cotirs com pie t Aifriculhtre^ by M. Hose. 

The tobacco-plant is found to grow in all the temperate re- 
gions, but that produced within the tropics possesses the finest 
flavour. The <piantity produced and* consumed of this plant 
is immense. 

It may be asked,' what it fs which rendcrs/ithis seemingly 
unpalatable herb so grateful to the palate and the system in 
every climate, and in every form in which it can be used. Even 
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in the most nauseous way in which it can be consumed, that 
of chewing, the use of it becomes a passion, and few that have 
used it in any form ever willingly abandon it. 

It is evidently a soothing nsircotic, of which the universal 
taste of mankind approves ; and it is hard to believe that a 
taste so iiniversal should be given for a substance that is in it- 
self noxious. It may be abused, indeed, like many gifts of 
Nature ; but all the presumption is, that, in moderate use, it 
is harmless as well as grateful 

2. The Poppy is of the genus Papaver, of which there are 
various species. That which is chiefly eultivirted for its nar- 
cotic ju'inciple is 

Papaver soninifcrtnii — The Opium Poppy. 

The flowers of this species ai*e sometimes white, when the 
seeds are also white ; and sometimes the flowers are white and 
jmrple, when the seeds are of achirkish blue colour. The first 
is the variety album, the latter the jariety nigrum, of De Can- 
dolle. The darkish-coloured seeds are obtained from Germany, 
under the uaine of maw'-seeds. This plant grows, in favourable 
situations, to the luught of five or six feet. The petals of the 
flowers are of short duration, being succeeded by large round 
heads, somewhat flattened. It is from these heads or capsules, 
that the opium is derived. 

Being an annual j)Iant, the poppy wdien sown in spring, ma- 
tures its seeds early in autunln. It is of easy culture, and can 
bo produced in the north of Europe, and the opiuni extracted 
from it. 

In England, the sceils may be sown from the middle of 
March to the middle^ of April. The best metliod of ^dtivat- 
ing the plant is in ro>vs ; and on the popi>ies attaining a few 
inches in height, hoeing them out to a distance from one an- 
other of six or eight indies. 

• When the heads are fully Jbrnied , but arc yet green, the 
opium may be,r^,xtracted. This'process is simple, and may be 
taught to children in an hour. 

Two or more vertical incisions are made in the capsule with 
a sharp knife or other iiistriunent, about an inch in length, 
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and not so deep as to penetrate through the capsule. As soon 
as the incisions are made, a milky juice will flow out, which, 
being glutinous, will adhere to the capsule. This maybe col- 
lected by a small hair-brush, such as is used, by painters, and 
squeezed into a little vessel, carried by the person yho collects 
the juicj^. The incisions are repeated at intervals of a few 
daysman round the capsule, and the same process of collecting 
the exuded juice M repeated. 

The juice thus collected is opium. In a day or two it is of 
the consistence ^o be worked up into a mass. The narcotic 
matter of the ylant maybe also colleetcS by boiling ; but it is 
only the exuded juice that forms pure ojmim. 

In the o])ium-eountrics of the East, the incisions are made 
at sunset, by several-j)oiiited knives or lancets. In the follow- 
ing day, th6 juice is collected, scraped off with a small iron 
scoop, and deposited in earthen pots, >vh('ro^ it, is* worked by 
the hand until it becomes amsistent. It is then formed into 
globular cakes, and laid itf little earthen basins, to be further 
dried. After the opium is extracted frt)m the capsule, the 
plant is allowed to stand and ripen its seeds. 

The seeds of the poppy, having nothing of the narcotic prin- 
ciple, are eaten by the nations of the liast as a nourishing ami 
grateful food ; and they yield by ex [U'essiou an oil, which is 
regarded as inferior only to that of tlie olivi*. 

It is the exjiense of labour, and the contingency to which 
the plant is subject from rains, that form the princi})al objec- 
tion to thfe cultivation of the popj)y in this country for its 
opium. The latter objection, indeed, is greater than the first. 
The processes of labour, though minute, \ftre siiin»le, and can 
be performed 'by children. The trials that have been made 
on the culture of the opium plant in this country, notwith- 
standing the partial success of .«^oine oH them, lead to the con- 
clu^on that jDpium may be better obtained from countries witji 
a tr^armer aihd less humii climafe than that of England. 
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tf. Bitter Principle. 

1. The most important of the plants cultivated with us for 
thteir bitter principle, is the Hop. * 

The Hop, Hamulus Lupulus^ has been cultivated in Europe 
during an unknown period, for its flowers, which are use^for 
giving a bitter flavour to beer, as well as for preserving it. 
Its roots are perennial, and it§ stem ascends trees and other 
supports. It is a dioecious plant, that is, the iflale luid female 
flowefs are on different individuals. The male plants are 
technically called wild hops, and are rejected as of no value. 
The hoj) is a native of this country, and most parts of Europe. 
It flowers in England in June or July. 

The hop is raised from slips taken from the stbin, or from 
sets taken fi’om the root. These iire planted either in autumn 
or in spring ; but the latter is the usual time. The plant is in 
its full beiu’ing in its third year ; and a idantation generally 
lasts from 10 to 15 years, when it must bo renewed, the old 
[)hints being grubb(*d up, and_ fresh sets planted. 

The slips or sets lU’e obtained from the •pruning of the old 
plantations, or from the roots. Each slip should contain two 
joints or buds, Tlu» slips are sometimes planted in a garden 
for a season, before being set in a plantation. 

The manner of forming tl>a hop plantation is this : — The 
ground is deeply ploughed, and well prepai’ed. The places 
where the sets arc to ^je planted are marked out, which may 
be done by a plough drawing parallel furrows, at the distance 
of eight feet from one another, and then by crossing these by 
similar furrows, at equal distances. The j joints where^ these 
furrows intersect, are the places where the sets* are to be 
j)lantvd. 

•At each of these points of intersection, a hole is dug, and 
some manure *{)i^t in it. A li^^e*hilloek islnade, and five, six, 
or seven sets dibbled in, forming a circle round the top of each 
hillock, at the distance of five or six inches from one another. 


A a 
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They aPe^set to incline inwards, and one generally is placed 
in the centre. 

In the first year the plants are tilled and hoed in the inter- 
vals, and the earth is drawii by the hoe around the roots of 
the plants, which is termed earthing. The principal earthing 
is in the first spring of the growth of the plant, but it is re- 
peated annually afterwards in spring. 

The process of tilling, hoeing, and earthing up, is an an- 
nual operation, and manure is applied generally once in three 
years. It is either laid on the hills of hops as they arc term- 
ed, or in the ‘rows. An esteemed manure for this plant is 
woollen rags. 

The plants yield nothing during the first year. In the se- 
cond year they yield their first cro]> of fiowers. In prepai’a- 
tion for this the poles are set. This operation is j)ei'tbrmed 
generally in the end of Aprilr when the plants are 2 or 3 inches 
high. 

The poles consist of straight shoots of ash, oak, willow, or 
other tree, from 6 to 9 inches in circumference at the base, and 
tapering to the size of a small cane. Two, but more generally 
three or even more’ poles, arc* placed on each hill. They iwe 
fixed in the ground by making deep holes with an iron-crow, 
their tops inclining somewhat outwards. 

The next operation consists in tying to the poles the shoots 
which it is wished to preserve- ‘ This is a work of skill, and 
one upon the riglit performance of w hich part of the success 
of the crop depends. The shoots not,, to be preserved circ cut 
away. The tying up of the shoots is by means of witliered 
rusbe^j/So loosely tied as to allow the free growth of the shoots. 
When the warm weather arrives, the shoots grow with extra- 
ordinary rapidity, twining round the pule. 

The season of picking the hop is^usually the beginning of 
September. The peripd is knowm by the hop acquiringra 
strong scent. The' manner of performing the, work of jpicking 
Is this : — 

Frames of wood are raised in the most convenient part of 
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the plantation. These frames consist of four boardstuailed to 
four upright posts, the whole frame being about 8 feet long, 
3 feet wide, and 3 feet high. Six, seven, or eight pickers, ge- 
nerally women or boys, are placed at the same frame, three or 
foi^r being on each side. The plants being cut through at the 
root, 'the poles are lifted uji and laid on the frame with the 
hops upon them. 

The pickers then carefully pick off the flowers of hops, which 
they droj) upon a large cloth which is hung upon the frame 
with tenter-hooks. When this cloth is full, the* hops are emp- 
tied into a large sack and carried home. 

The hops are then kiln-dried, which is done by placing them 
on a hair-cloth, 10 or 12 inches dc^ep. The heat is gradually 
increased to the i)roi)er height, and continued steady eight or 
ten hours. • The hops are then taken from the kiln, and. laid 
in a large room or lolt until they become cool. 

The next process is jiacking the Ij^ps into bags or pockets. 
Jn the floor of the room is a round htde, equal to the size of 
the month of the bag. The mouth of the hag is then fixed 
tinnly to a strong hooj), which is made to rest on the edge of 
tile hole. Tlie bag is then let thrungh the hole suspended by 
the lioop, and the jiacker goes into it. Another person puts 
the ho]»s into the bag in small quantities at a time, and the 
pack(T tramples them firmly down. When the hag is full it 
is drawn uj) and the end sewed* The hops arc now ready for 
sale. , 

In the mean time, tke^ poles in the ]>lantations have been 
stri])t of the stems attached to them, and piled in stacks to 
await the following ye^r. 

The produce of the hoj) is more variable than that of any 
other crop. It is freiiiieiitly nearly a failure. It is sometimes 
as low as 1 or 2 cwt. to the acre, and sometimes as high as 
20*5 the averaj^e produce may stated at about 10 cwt. or less. 

The stalks, IUh' those of other plants of the natural family 
Urticew^ yield fibres, which may be made into cloth, l^hey are 
treated like the hemp ; but tlie woody part is with more diffi- 
culty separated, and requires a longer maceration. 
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The hop is liable to diseases and the attacks of insects be- 
yond any other of our cultivated plants. At the first stage of 
Tits growth, it is attacked by an insect of the flea kind* simi< 
lar to that which attacks the young turnip. At a more ad- 
vanced stage, it is attacked by numerous lice as they are call- 
ed, the young of a little green fly, which frequently greatly in- 
jure or totally destroy the plant. Other insects also prey upon 
it, and plants of the mushroom family grow upon it, forming 
mildew or blights. 

From this general account of the manner of cultivating the 
hop, it will be seen that the cultivation of it is attended with 
considerable difficulty, all the processes of tilling and dressing 
the plant, until its final preparation, requiring minute atten- 
■ tion and much labour. It is also a very expensive species of 
cultivation, arising from the large outlay required for the poles. 
From this circumstance, froln the great uncertainty of the re- 
turns, and from the whoV» preparation of the produce being 
subject to the superintendence of the excise, the culture of the , 
hop in this country does not extend, and is not likely to do so. 

The hop is used/or preserving and giving a bitter taste to 
malt liquor, to which purjjose it is exceedingly well suited. 
Many bitters, however, may be used in place of the hop, and 
these, on account of the enhanced price of the hop, are em- 
ployed clandestinely in this country to a great extent. Some 
are injurious, as the Coceuius iiidicus^ which has not only a bit- 
ter but a narcotic principle, and is in truth a poison ; and 
others are innocent. 

2. Common Broom, Cytism coparim. The young shoots of 
this pi^nt yield a bitter ; and the metlu>d adopted is to mix a 
portion of them wath a quantity of hops. 

3. Mugwort, Artemisia vulgaris. This plant, like some others 
of the natural family to yvhich it belongs, is tonic ; and as it 
aEso yields a bitten;, it Uiay be v.sed as a substitqte for hops.^ 

4. Ground-Ivy, Glechoma hederacea. Th^s« plant was for* 
merly used for giving a flavour to ale. It belongs to the Mint 
tribe of plants, which are generally tonic and cordial. 

5. Marsh-Trefoil, or Buckbean, Menyanthes trifoliata^ is a 



BITTER PRINCIPLE. 


973 


common plant, perfectly wholesome, and, as a bitter, ii^ believed 
to be superior to the hop. It is the roots which are used for 
this purpose. 

6. Quassia* is also a bitter, used clandestinely in tl^e brew- 
ing of beer. It is derived from tlie bark of a tree found in the 
woods of Surinam. It is a very intense bitter, and is used in 
medicine as well as in brewing. 

7. But the most important of the plants yielding bitters 
are those of the natural family Gentiance. The Gentian family 
of plants seems intended by nature to supply this principle. 
They are herbaceous, and extend over almost* every part of 
the world, from the highest mountains of Europe to the arid 
sands of India and America. The principle of bitterness re- 
sides in their roots. They are all of them tonic and stomachic. • 
They are fhe most generally extended febrifuges known, and 
are, consequently, valuable medicines for the most fatal class 
of disorders incident to the hum^ race, Gentiana lutea^ 
Yellow gentian, is a native of the Alps of Europe, and is 
chiefly employed in France and England : Gentiana rubra is 
the species principally used in Germany ; and Gentiana par* 
purea in Norway and Sweden. Their properties are the same. 
The yellow gentian, when formerly employed in the Old English 
ales, was termed Bitterwort. 


3. Tannin Principle. 

The plants the most commonly employed for the purpose of 
yielding tannin are the Oak, the Willo\v, the Ckestw^^;, and 
the Larch ; and it is chiefly from the bark that the tannin prin- 
ciple is derived. 

Of -these forest-trees the oak is the most esteemed for its tan- 
nin, although it appears that g^rtain species of willow are not 
inferior to it ii\ ^he qu^tity and* quality of the tannin which 
they produce. 

The oak produces tannin from its galls, but it is chiefly pro- 
duced from its bark, and this in the largest quantity when the 
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buds begin to open in spring. It yields the smallest quantity 
in winter, after the autumnal descent of the sap. It is for this 
reason that the oak is .too frcquentl}^ cut down at a time which, 
though favourable For the production of timninj is not so for 
the ultimate durability of the timber. 

Sir Humphrey Davy made various experiments on the quan- 
tity of tannin yielded by the bark of different species of trees. 
He found that the greatest quantity was produced by the I..ei- 
cester willo^V of large size. From 480 lb. of bark, 
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Of these trees, the larch, it will appear, yields the smallest 
quantity, weight for weight ; but then the larch produces a 
considerable quantity of bark, for which reason it is common 
to strip the trees of their bark when felled. Other coniferous 
trees arc rich in the tannin princijilo, as the Hemlock-spruce 
of America. 

The Myrtle family of plants are some of them very produc- 
tive of tannin. The loftiest tifiiber trees of New Hollaml and 
V^an Diemen’s Land are of this family, and tannin in coiisidor- 
able quantity has been recently obtainrBd from the Australian 
woods. From the same vast country Acacia has been import- 
ed on^'^ccount of its tannin ; for it is to ];e observed that seve- 
ral of this genus yield tannin in gi’eat quantity. In some spe- 
cies of Acacia of the western parts of America, the extract 
yielded consists chiefly of tannin. 

The Sumacli is also a genus j^if plants whicdi yields a consi- 
derable portion of tannin : one of the specie^i Coriaria^ 

is used in Turkey for tanning the leather of that country ; an- 
other of the species, Fhus CoHnus^ is sai<l to be cultivated in 
the Apennines for the same j>iirpose. 
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Tannin is found in the roots and leaves of many other trees 
and shrubs. Some common plants of the Rose family yield it 
largely, and indeed it is a very commonly diffused vegetable 
principle. 


VIII. PLANTS CULTIVATED FOR THEIR RESINS. ' 

The most important of the plants yielding -resinous sub- 
stances are the Conifer (e or Fir-tribe. 

The trees which form the family of Conifcra&are of high im- 
portance, both on account of the timber which they produce, 
and their numerous secretions. It is with relation to the last 
of these productions that they are to be here adverted to. 
The^e se(;retions are termed resins^ and they are of very great 
importance in the arts. • 

From the Wild pine, Finns s^lt^trisj frequently called the 
Scotch fir, is obtained common tar. The manufacture is car- 
ried on in those vast countries of pine which form so great a 
part of northern Europe. 

The manufacture is simple. A conicaPhole, usually in the 
side of a bank, being made, roots and fillets of pine, are let into 
the cavity, and the whole is covered with turf, which is beat 
firmly down above the wood. The wood being kindled, a slow 
combustion takes j)lace. A cast-iron pan at the bottom of the 
cavity n-ceives the tluid, and has a spout which projects through 
the bank, and carriesjthe tar into barrels. As tpiickly as the 
barrels are filled, they are closeil with bungs, when the mate- 
rial is ready for exi»qrtation. This manner of pre])anng tar 
has been derived from the earliest ages. By the fiu*theP appli- 
cation of heat, the tar is converted into pitch. 

These two substances*! tar and pitch, are of extensive use in 
tfie arts. The employment of them pi the preservation of the 
ropes and covdftge of shipping* is everyAWiere known. The 
importation of tar into this country from the north of Eurojic 
and from America, is very great. The tar of America, how- 
ever, is not derived from the consumption of the wild pine, 
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wliieli iloes not exist in the New World, but from other spe- 
cies, and chieflj’ from the swamp pine, Pinus austrcUin. 

The Norway spruce,. Abies communis^ is applied to the same 
purposes as the wild pine.' 

(./omtnon turpentine is likewise an extensive production of 
certain coniferous trees. It is not obtained by heat, but by 
the natural I'xudation of the juices of the plant, through inci- 
sions of the trunk. 

Turpentine is resolvable into two parts. The one is rosin, 
a siibstaiiffe extensively used in the arts. Hy distillation oil is 
obtained, what*reniains being rosin. The oil of turpentine has 
frequently the name given to it of spirits of turi)entine ; but, 
though a very powerful substance, it has no restMublance to 
alcoliol. 

Turpentine is oldained from others of the i)ine family be- 
sides tlu* wild piim; and. according totlu* species from which 
it is derived, the tur)>entiii.e posse.'^ses ])ecidiariti«'S which fit it 
for different pur])ose.s in the arts. 

Turpentine is extensively produced in the I'uited States of 
America. A sort of cavity is formed at the root of the tree, 
capable of holding about fi pint aiul a half of juice : and an in- 
cision being ma<le in the bark, the turpentine flows into the ca- 
vity, wliich is emptied five or six times in the sea.son. 

Venetian turpentine is obtained from Lnrijt europtea^ the 
Common larch. Tln‘ turpentim*’ of tin* larch is generally ob- 
tained from the Alps of the IVrol : and the .sJiipping-port being 
A enice, it thence derives it.s name of \i''neti€Ui turj)(*ntine. 

The Bordt^an.v tin’fientiiM* is deri\ ed fr«»in the Cluster pine. 


Pinus Jpuasfrr. ^ 

The Strasburg turpentiiu' is derived from the Silver fir, Ab^es 
picefu This majestie tree is i*xtremely jwolitie of resinous 
matter. 


The Cvprus turpeutiu^i is oV»tjiined from Pistaria Terebih- 
thus^ the turpentine tree of tile south of The islands 

of Cyprus and (*bio are pr<Klnetive f)f this species of turpen- 
tine ; wlych, however, is scarce, costly, and adulterated in com- 
merce with the less valuable kinds. 
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The obtaining of the exuded juice, in this manner, does not, 
as in the case of tar, infer the destruction of the tree ; but when 
turpentine is procured by incision, the, tree is weakened, and 
hence, froni*thc small extent <if coniferous forests in this coun- 
try, and from the time reciuired for the collection of the ex- 
uded juice, it is found better to derive the turpentine employed 
in tlie arts from other countries. 

Other resiimus substances are, in like manner, obtained from 
various Conifene ; as the (yamulian l)alsam, front Abies lialsa- 
mea / the (Jarpatliinn balsam, from Pinus Pinea ; the Hunga- 
rian balsam, from P tints PttmUio. &c. 


IX. PLANTS ( rLTlVATFD FOU THKIK FRUITS. 

Of tlic'4>lants cultivated for their fruits, the following classes 
may be enumerated : — 

1. Vitis vinifora — The Vi^ic. 

2. IVrii'! Alains — The Apple, and others of the Apple tribe ; as 

th(‘ Pear, the Medlar, and the Quince. 

3 . Amyijdalus persica — The peach and others of the Almond tribe, 

as the Plum, tlie Apricot, and the Cherry. 

4. Frajraria vesca — The Strawberry and other fruit-bearinor plants 

t)f the Rose family ; as tlie Raspberry, and otliers. 

/). Ribi s <?rossularia — Tlie Gooseberry, aiuT otliers of the Currant 
tribe. 

d. Cueurbita Pej>o — The Pumpkin, and others of the Gourd tribe. 

7. Coryhi'. Avellan.a — The Hu'/a’I, and others uf the Qak tribe ; as 
the Oak, ihe^Chestnut, ami the Bei*ch : — JuLdans repa, the 
^^^•lhnu ; ;ind other trees and .shrubs bearinir nuts and berries. 

'rin* iirst in tin* oi;dcr uf these frtiits hstlie Vim*, th'.'gtrue re- 
gi<»Ti uf which, in I birupc. i.s to the southward of the 50 of la- 
titude. Within this zone, the vine is the most iin])ortaiit of 
all flic jdants cultivated for their fruits, t*m])lovinga lar^epart 
flf the industry of the inliahitiitfiis, and yielding the liquor which 
is in most gc%iw*al u.sc. IleyonJl the natural limits of the vine, 
to the north, it is the plant of the garden, and is usually raised 
by artificial heat. 

’^riie m*xt class of plants, the Potttavea^ or apple tribe, com- 



378 


PLANTS CULTIVATED FOR FERMENTED 


prebends ,the most important of the fruit-bearing trees of nor- 
thern Europe. They are liardy and of easy culture. They 
yield fruits employed in many ways as food, and their juice 
supplies a lermentod liquor. They have been cultivated and 
improved with great care in England, which now numbei*s a 
vast variety of this class of fruits. 

The next class comprehends many of our most esteemed 
fruits— the Apricot, the Peach, the Nectarine, the Plum, and 
the Cherry. * Though highly valued for their juicy fruits, a 
dangerous priiieiph', hydrocyanic or prussic acid, resides in 
their leaves ai/d kernels, which rend(‘rs them less safe as food 
than the fruits of tlui aj»plc tribe. 

The Strawlicrry, of different species, is a native of the t)hl 
World and the New, yielding an esteemed and wholesome 
fruit. Of this tribe are the Raspberry, and other.s, largely 
produced in the south of Eiimpo. 

The (3o(»se1)eiTy, and otlyn* plants of the ( urrant tribe, yield 
fruits which are esteemed in the colder, though not in the 
warmer, parts of P.uroj)e. The plants of tin* Currant tidbe are 
hardy, and of easy yrojiagation. 

The lai'ger kinds of the Goiii'd trihe are cultivated in the 
fields. They yield a grt^at jirculuee where eireumstances are 
favourabh* to their growth ; but they are siiite<l to the warmer, 
and not to the colder j)arts of Ihirope. Of thi.s tribe are the 
Melon and the Cucumber, which are jdaiits entirely of the 
garden. , 

The la.st class (»f])lants (‘numerated coiedstsof tliosi* of whi(*h 
the seinls are eaten. Of this class is the Hazel, whieli is some- 
times gtltivat<id on the larger .scale ; so likewise are the Cht.*st- 
nut and the A\'alniit ; but the chestnut and tJie walnut belong 
to the warmer j)arts of b]uroi)e. 

X. PliANTS Cyj.TJVATr.D.|^’OU FKItMEMED AM) 

*1)ISI ILLEU LIUIT(^11S. 

The juices and soluble mattoof many plants are susceptible 
of the vinous fermentation. During this process, a principle 
is formed, alcohol, nhieh may he obtaincMl sejmrately by distil- 
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lation. The liquors, in their first state, are fermented liquors ; 
such are wine, eider, beer. The substances obtained from 
these, by the process of distillation, are ddistilled liquors. Many 
plants are cultivated for yielding these substances. The most 
important of them are the following : — 

1. The Vine. 

2. The Ap])lej and other Pomaccie. 

3. Tlic Peacli, an<l other Amygdalacese. 

4. The Strawberry, and other Rosaceec. 

R. Tlie (jroosel)errv, and other Grossulacece. 

0. The Cereal (Sn'isscs. 

7 . The Parsnej), the Carrot, the Beet, and other plants producing 
mucilaginous roots and tubers. 

At the head of this class of ]»lants stands the Vine, the 
fruit of which has. in every age, been employed for the ju'o- 
duction Df fermented lirjuor. The vine may be cultivated 
within the tro])ics, but that is ‘not the natural region of the 
cultivated vino, which, in the northern hemisphere, may be 
said to extend from about the 25th to near the 50th degree of 
latitude. 

Although of vast importance to the agriculturists of the 
wine-growing countri(»s of Europe, the fermented produce of 
the grape can, in thi.s and other countries similarly situated, 
be regarded only as the .subi(*(*t of commerce, since no sup- 
posahle contingency can arise in the colder countries to ren- 
der it cx|)iHlicnt to atttmqif ’the cultivation of this plant for 
its wine. 

It is <»t.hi*r\vise witl* the next class of oniimei’ated fruits, the 
PoHiarrd'. 'fhese an- hardy plants of easy culture, suited to 
the climate, ami ca]»id>lc of ))roducinf', in nnlinvted qng^itity, a 
nutritive and grateful lii]tior. ThcM'ine of the apple is termed 
cider, that of the pear jicrry. The preparation of cider is a 
simple process. The a]>ples being gathered, which nm.-.t be 
flone when th«?y an' tboroughjf ripe, are piled into ii heap about 
a foot high. »This heap may b*e defended from tlie rain, but 
the air should be allowed access to it. After the fruit has lain 
for a time to mellow, all decayed apples being in the mean time 
removed, it is carried to the hrni.sing mill. 



Tbi^ kimi of th0 eider mmtriet of Bumpe, kuvery 

mAxW, inm^Utins merely of a common millstone, 
phwei] v( rtiially, ami inatle to be moved round in a circular 
stone-trougli by a s/iaf’t extendinf! beyond the trough, to which 
a horse is attielwiL The vertical iiiilktorie should be made of 
any hard stone, but not of limestone, because the malic acid 
of the fruit acts upon tlie calcareous matter ; neither should 
any lead be employed. 

The vertical millstone may be 4 feet in diameter, and 10 
or 12 inches thick ; the ^^roove in which it is to run in the 
trough, may be 9 or 10 inches deep, of sufficient breadth at the 
bottom to allow the stone to move freely, and 6 or 8 inches 
wider at the toji than at the bottom. The apples are strewed 
ill the trough, and crushed by the stone as it revolves. 

The pulpy iiuis.s being removed, is allowed to reimun about 
twenty-four hours in a heap,*^after which it is carried to the 
cider press. This is usually formed lui tlie principle of a 
common screw-press. Boards placecl horizontally compress the 
pulpy matter, and the screw which jiresses them together is 
moved by levers. The pulp is placed usually in hair-bags, one 
above the other, betVeeii the horizontal boards. These are 
slightly compressed at first, and then inure strongly, until the 
juice is fully expressed. The juice is received in proper ves- 
sels, and after being pressed through a hair-sieve to retain 
the grosser parts, it is conveyed vua cask, where it is suffered 
to ferment. 

The fenhentative process proceeds, ai^jl when it is completed 
the liquor is withdrawn, or racked as it is termed, the impu- 
rities being left behind. Should the vinous juice show a dis- 
position to ferment a second time, it must bo again racked, and 
so on till tlie tendency to fermentation be removed. The cider 
now formed is put into the casks in which it is to remain^ It 
is kept in these until it i.^ fit for^heing put into bottles, when*, 
if well made, it will he found to he a clear rich Uv;uor, and will 
remain in these bottles, without loss of its properties, for twenty 
or thirty years. Cider, then, it appears, is a true wine without 
any addition to the fermented juice nf the fruit. 
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The manufacture of perry is entirely the same as that of 
cider, the pear being substituted for the apple. 

The preparation of these liquors is attended with no peculiar 
difficulty, and might be extended to every part of the country. 
It is not the finer garden apples that are required for the cider 
manufacture. They arc rather of tlic less improved and harsher 
kinds, approaching somewhat to the wild apple. Nay, the 
wild apple itself, one of the most easily cultivated of trees, 
mil yield good cider alone, but unexceptionable'cider if mixed 
with a proportion of the cultivated apjde. liv truth, although 
most writers would have us believe that theref is something of 
much moment in the choice of a particular kind of apple, it is 
well established that the principal success of the cider pro- 
duction, in the different countries of the north of Europe, de- 
pends Olathe manner of performing the operation rather than 
upon the lind of fruit. • 

The Peach, the Plum, and othdjs of the Almond tribe, also 
produce liquors, but these are generally distilled liquors. The 
brandy of the peach is extensively consumed in some parts of 
the United States of America. 

The Strawberry, and other fruit-bearihg Bosacece, and the 
Gooseberry, and other firuits of the C'urrant tribe, may also 
be converted by the vinous fermentation into wine. 

The general character of these fruits is, that they are defi- 
cient in those saccharine piuperties which suit the gi’ape and 
the apple tribe to the production of wine. They undergo the 
acetous in place of thr vinous fermentation, and all of them ac- 
cordingly require an addition of sugar to cause them to become 
wine. The addition of sugar produces readily the fomenta- 
tion required ; but it is common also to add a distilled liquor 
to give strength aud fiavour to tlicni. 

Those domestic winds are an article of household economy, 
%nd although they want the^^avour pf the wine of the grape, 
they are not^inpalatable. Soi&e of them undergo the vinous 
fermentation b^ the sole addition of saccharine matter, and do 
not require the addition of alcohol ; and these are true wines. 
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are wot palatable, hik) will n«t keep without this 
sidiiition : and thei^ aro not tnw wines, but n mixture of »Jis- 
.tilled and fcnnonted liipiors. 

The next ehiss of jiJaiils pnxluc'ini;- fermented Tiquors is the 
cereal ^nisi^es. In the fijoliible niatt(T obtiiirnMl by 
infusioD, is tVrinentocl, and forms bo(*r. 'fliis class of liquors 
includes ale, porter, and the like, wliiidi are iiiorely varieties 
of beer, their different qualities bein;i^ produced by variations 
in the manner of performing the fermentative process, and by 
ditterences in tlie substances added to give strength and flavour 
to the liquor. •'The grains from which these liquors may be 
derived are chiefly wheat, rye, barley, oats, maize, millet, rice. 

In this country, the grain most comuu)nly enqiloyed, and found 
best suited to the purpose, is barley. 

In all cases of fennentation, the saeeharine appea^:s to pre- 
cede the vinous fermentation*. In the case of brewing from 
the seeds of the cereal grassts, it is usual, in order to promote 
the conversion of the ft‘(;nla of the seeds into sugar, to cause 
them to germinate, and then suddenly to stoj) the germination. 
The seeds are then termed Malt, and can be i)reserved for 
use. This partial conversion of the matter of tlic seeil into 
sugar is not, indeed, essential, for it appears that, witliont 
it, the saccharine fermentation will proceed under favourable 
circumstances. 

The process of malting, then, is simply the productinn of a 
certain degree of germination, by which the starch or fecula 
of the seeds is partially converted intdi^ugar. The grain is 
steeped for a time in cold water ; the water is then allowed 
to draii^off ; the grain is spread out in a thick hea]», in wdiich 
it gradually heats and genninate.s. W hen germination has 
taken place to a certain extent within the grain, tlie further 
germination is cheeked by exposing tlie gi-ain on a kiln, heated 
to such a degree as to destroy tl^e vitality of the seeds. Tho 
malt, after being bruised, is pifc into a mash-tum;}^' called, 
and hot water conveyed upon it. After this ii is boiled, and, 
during the process of boiling, hops are added, and it is then 
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cooled and fermented. Beer is therefore a wine, the soluble 
matter of the seed, instead of the pulpy matter of* the fruit, 
being employed. 

The last erf the kinds of plants enumerated for yielding fer- 
mented and distilled liquors are the parsnep, the cafrot, the 
beet, and otlicr plants producing mucilaginous roots and tubers. 
1'lie details of the operations dirfer from those in which the 
cereal grasses are employed, but the principle of the fermen- 
tative i)rocesses is tlie siime. 

By the vinous fermentation, it lias been said^ alcohol is pro- 
duced, which may be olitained separately by the action of heat. 
This constitutes the aii; of distillation ; and the substances 
which are capable of undergoing the vinous fermentation are 
capable of yielding alcohol by distillation. 

Many jdants not enumerated here are capable df producing 
fermcntedlind distilled liquors. Thus, various common grasses 
yield them in considerable quantity ; and some berries, as 
those of the mountain-ash, ferment Vs easily as the juice of the 
grape. 


XI. PLANTS cultivated FOR TIIEIH USES IN DOMESTIC 
ECONOMY AND THE ARTS. 

The plants cultivated for their uses in domestic economy and 
the arts con.stitute a numerous class. They often yield good 
returns of profit ; but tliey are rarely cultivated iinthe fields, 
and for the mo.>t part they fall more within the province of the 
giirdener than the farmer. Those w hich may be here pointed 
out are, — » 

1. DipsacMis Fulloiniiu — Clothiers’ Teasel. 

SJ. Sinapi.s nij^ra et alba>“Black and White Mustard. 

3. Coriandruiii sativum — Coriander. 

4. Uannn .Carui — Uarawav. •• 

* •• 

6. Glycyrrh!'/a glabra — Smooth Liquorice. 

6. Lavandula Spica — Common Lavender, and other Labiatee. 

7. Rosa riibiginosn, and other substitutes for Tea. 

8. Cichorium Intybus, and other substitutes for Coffee. 
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Clothiers’ teasel is cultivated in various districts of lilngland 
for the raising of the nap on woollen cIoUis, which is done by 
the crooked a>vns of the head. For this purpose, the heads 
are fixed to the circumference of a broad wheel, which is turn- 
ed round, while the cloth is pressed against them. 

The clothiers’ ’teasel is a plant growing several feet high, 
and terminated by the large head, wliieh is employed in the 
manufacturing process. The seeds are sown about the be- 
ginning of April, on soil well i»repared. The general mode 
of culture is broadcast, though the row system would seem 
more suited to*the plant, which recpiires cleaning and hoeing 
during its growth. In the common practice, the plants are 
hoed out to the distance of 12 inches from one another ; and 
they are kept free of weeds by hoeing until the plants begin 
to shoot, which is in the summer of the second year. In pro- 
portion as the heads beconie.ripe, they are cut off With a ]>or- 
tion of the stem, and are then placed in a shed until they are 
dry. This crop may yield a good return, but it is necessarily 
of limited culture. 

The Black and White mustiird are plants culti\'ated for 
their oils. They ar^ likewise ap])licable to other j)urpose.s, and 
in an especial degree to the making of the well-known condi- 
ment, mustard, which is in use in many countries. 

Both these species arc annual ; they admit of easy culture, 
and ripen their seeds early in viutumn. They may be .sown 
in rows on a flat surface like corn, the di.stance between the 
rows being 12 inche.s, so a.s to allow a sufficient space for the 
hand-hoe. They require no other culture than wecMling during 
their ^owth.^ When reaped, they are tied in Imnches and 
left a few days to wdther, and then they ar<.‘ stacked to remain 
till they are required for use. 

It is the black species which is chiefly ground into flour for 
mustard ; although the ^white, which is less pungent, is fre - 
quently mixed with-it. Both are mixed with tUq, wild mustard, 
and w'ild radish ; but the adulteration is not 6thcrwise hurtful 
than as it is a fraud upon the consumer. 

Several species of umbelliferous plants are cultivated chiefly 
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fur the aromatic flavour of the seeds. Of these are Coriander 
and Caraway. 

Coriander is an annual plant, supposed to be a native of the 
south of Europe, but now naturalized in England. Its leaves 
and seed-vessels are strongly scented. Its seeds havd an aro- 
matic taste, and are used for confectionary and seasonings of 
different kinds. They are employed by distillers and rectifiers 
for flavouring spirits, and by druggists for various purposes. 
The plant Ls cultivated in Essex and other parts of England, 
and ripens its seeds in the same year in which it is sown. But 
it is common to sow it in September, when it is ready early in 
the following autumn. It is sown broadcast, although like 
many siniiUir plants it may he cultivated in row^s. 

Caraway is of the same class of plants with respect to its 
uses ; but it is a biennial plant, and is frequently sown wdth 
corn, tlmVorn being reaped in Jthe first year, and the cara- 
way in the secon<l. The seeds of tlie caraway are imported in 
large quantity from Holland. It native jdant, and admits 
of easy culture. 

The Smooth Liquorice is a leguminous plant, the I’oots of 
which yield a sweet and mucilaginous substance, which is em- 
ployed in medicine and for other purposes. It is cultivated in 
some j)arts of England. It requires a light soil, deeply dug, 
and 'well prepared. The plants arc cultivated from sets, in 
rows, 3 feet distant. They arc tilled by the horse and hand 
hoe, and after three summers' gi'owth the roots are taken up for 
use. There is a great demand for the produce of thd liquorice 
plant, which, amongst other pui-poses, is used largely in the 
brewing of porter. The extract from the root is usually'im- 
ported from Spain in Volls or cakes. * * 

Lavender is cultivated chiefly for the odour of its flowers, 
which is obtained by distillation. It yields an oil, which is 
deployed in some of tlie arts. It is a perennial plant, and is 
easily cultivated. Various othcT .species of the mint family, os 
sage, marjoram, fliymc, and peppermint, are valued on account 
of their tonic or aromatic properties, and are cultivated on the 
small scale on that account. 

fi b 
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The CotK i.*-|»!aiit, ^Vz//<v/ uiuih/at, yirl<ls a herry. wimsc* lU*- 
coetion forni> a w olf Juioun ln*vrrar<*, the use of’wijirli ha.^ hern 
derived hy us from A>ia. l airopi' is now .'supplied in iiunieiise 
quantity with the heiTv of the eotlVe-plaut from the islands of 
the \\ ost Indies. Tlii> deein tion is. like that of the tea plant, 
j»Tateful to the palate, and j>n».'Juee> an exeitino action njuin 
the sv.stein. Manv .siihstitiites liave been used, hnt tljoiiiili 
generally‘nutritive and wholeMime. noqe of tlieni ]>ossesses tlie 
tfavour and propi'rties of the Poffm arahlni. 

The he-st of the .snb.stitutes for coffee art* the seeds of cei tain 
leoimTnious p'iants, which may he preparetl hy rtiaslino in the 
same manner as eotfec. Two of thoe may he meiitioiietl : 

1 . Asfmfjahis hfrNrtfs, Birlian Mi)k-vr*teh, a plant wluch is 
cultivated in .several parts of Kuropc, and used in the .same 
manner as coffee. 

2 . Fjotna fetmt/otiofufitat. Purple A\'ine*<*d-ift*a. 'Phis jdant is 
cultivated in Spain for the like purpose. It produces heautiful 
scarlet flowers, and is remarkahle foi* its winj^ed legiiin(‘s. 



DOMESTIC ECONOMY AND THE AftTS. 3^ 

But the plant which at present attracts the most, attention 
as a substitute for Coffee is the Succory, Cichorium Intyhua, 
which is also cultivated for forage. It is the root of the plant 
which is useef. It is mixed largely with the coffee cijnsumed 
in France. It is believed not greatly to injure the flavour of 
the coffee, and some even, from habit, prefer the mixture. 


XII. PLANTS CULTIVATED FOR TllEIiPWOOD. 

The plants usually cultivated for their wood are divided into 
two great ehtsses. The Conifern or Fir tribe, called also 
llesinous trees, and sometimes Soft-wood ; and, the Jlmen- 
fatrtf' and»other tribes, fre<juently termed Hard-wood. 

'rn*(.'s ol^ either class may be ratted directly from seeds in the 
places which tliev are to oec'iipy ; b\jt experience shows that it 
is generally more <*onvenient to raise them in some place where 
they can 1 h‘ tendcil with care during the flrst stages of their 
growth, and, wlien they have acquired suffieient strength and 
si/ts to transplant them to the places where they are finally to 
gnnv. 

In this country the care of the nursery has long become a 
di.stinct profe.ssion, and it is the natural effect of a division of 
labour that it should be .so. (’6hvenience will cause the greater 
number of ])lanters to resort for their sup})lies of tree-plants to 
those wlm devote their»attention to the rai.sing of them. But 
where jdanting is to be carried on upon an extended scale, 
tlie planter may forrq his omi nursery, in whic^ case has 
the means of raising his trees wuth more economy, and on 
soils more similar to those on which they are to be ultimately 
cultivated. 

•A nursery of this kind shoy^d consist of soil of a medium 
degree of fertility, the extreme 6f too great richness, or too 
gi*eat infertility, ‘being avoided. The soil, too, should be of 
the lighter kind rather than of the stiffer, because the lighter 
s«>ils are luster suited than the stitter to favour the growth of 



gimr riw kiadtof the euitimt^ trocH. 

TWsiVUmtiow of ti»e uumTy ihoM be sotnewlmt ain , with- 
out boiUir t(K> mucli oxjMised. To projitirc the it .should 
be deeply tn-ncbed iUid thoroughly c/eannl of the roots of 
weeds. If the laud be not of itself fertile, it should receive 
a moderate munuriug of lime and duns; ; for, although even 
thing like fomng fonvard of the plants is to be avoided us a 
gi’cat error in jiruelice. care is to l»e taken that the land shall 
possess a suffti'leiit tlogfec of fertility to nourish and 
them forward. 

The seeds of the trees t<» be cultivated, are first sown in 
what are termed the secd-betLs. 'riiese may bo made abt>ut 
4 feet wide, with little paths for passages between. 

The ground of these beds being carefully digge^l and ren- 
dered smooth by the rake, a^ul a little of the surface-soil being 
laid aside for the purpose, of covering the seeds, these iU'c to 
be scattered evenly on tlie surface, and a light wooden roller 
then passing over it, the eiu^th, which had l)een laid aside, is 
to bo spread carefully and equally over the seeds. 

The seeds of resinous trees must be lightly covered, and so 
also must some of the hard-wood kinds. Those of the larch, 
the Scotch or wild j)iiie, and tlie spruce, should be covered 
about a quarter of an incli, and sown in the month of April ; 
whilst those of the oak, the aSh, the chestnut, the sycamiav, 
and others, may be more deejdy covered and sown at an ear- 
lier season. But some of tlu^ hard-wjod kinds rtHpiire to bo 
sown at a later period, on account of their being subject to 
injure from frost ; and some may be sown in summer and au- 
tumn. 

The young plants remain in the seed-])eds for one or two 
years, during which period they are termed scedlmgs. » Some 
of the hairier resinous, spocie^^ as the larch and the wild pmc, 
may be tnmsplanted at oneje from the seed-bids to the place 
which they are to occupy in the forest ; whilst others, including 
several of the resinous, and all the hard- wood kiiuls, are first 
tran.splanted into lines in another part of the nursery, where 
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llicy remain for one or more year^, and then are trapsplanted 
to their place in the forest. The most of the resinous trees, 
when they are to be transplanted into fhe nursery lines, may 
bo one year’s seedlings ; others of the resinous, and all the 
hard- wood kinds, should not generally be less than two years’ 
seedlings bi^fore being transplanted to the lines. The trans- 
])lantation from the se(*d-bcds to the nursery lines may take 
jdacc in autumn, after the descent of the sap, or in spring, be- 
fore vegetation has commenced. The operation may be per- 
hwmed by the spade, but is often performed’ by the dibble. 
The plants are set at such distances in the rows thf:t the ho- 
rizontal l)ranches of the young trees shall not interfere with 
one another. In transplanting, no part of the root should be 
lopped or shortened by the knife, nor the roots doubled in put- 
ting thcm^\nto the ground ; and care should be taken in plant- 
ing, where the dibble is used, fliat the root shall be fixed 
firmly without being compressed at*tlie neck. 

Certain kinds of tree plants, instead of being propagated by 
seeds, are propagated by cuttings, consisting of a portion of 
the shoot of the previous year’s growth, or 15 inches long. 
Those cuttings are ])lanted by thrusting one end a few inches 
into the ground. Tliis is the manner in which willows and 
certain poplars are raised. 

Certain kinds again are best propagated by layers. This 
practice consists in bending down the branches of a growing 
tree, fixing them in the ground by means of crooked pins of 
wootl, and covering tlu?m partly with earth. In this state the 
covered part quickly shoots forth roots, and the branch 
then separated from the parent tree, becomes a distinct ^lant. 

But ill the case of the gi’cater number of species, the prac- 
tice is to sow the .seeds, in the seed-beds in the manner de- 
seribtd. The hardier pines iwe often planted at once, as has 
been said, when seedlings; wfcilst others of the ^ 
cies, and most -of the hard-wood,' are not planted ^ 
until they have been one or more years in tlie i 
where they extend their roots, and acquire str^ 

During the period in which the plants ro’* 
they are to ho ke]>t free from woods. Th 
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at this early stage, further than to the extent of causing the lean- 
ing or principal ascending sho^t to preserve its ascendancy 
over the lateral and more horizontal ones, so that the plant 
shall nof become what is termed forked, as iu 
the figure. This may be simply effected by 
shortening one of the branches as at rr, or by 
simply nipping off the terminal bud of the 
branch at b, by which means its lateral grouch 
will be interrupted, and the main stein per- 
mitted to presec’ve its ascendancy. 

The next operation to be performed is that of 
planting. For this puqiose the ground is to be 
enclosed by an efficient fence, and freed, when 
necessary, of surface water, by open drains 
traversing the space to be planted : and no fur- 
ther preparation is u.sually recjuiroJ than this 
fencing and carrying off (if the surface water. 

It is not necessary to <lig or manure the ground a.s for com- 
mon crops. Nevertheless, when it is wished, from any cause, 
to hasten the growth of wood, and when expense is less 
regarded than accomplishing the purpose intended, th(‘ land 
may be trenched or even manured. This will hnst(‘n the 
growth of the trees, and render the failure^ of jdants less 
frequent ; but it is a method of forest culture which has narrow 
limits, and w'hich is impracticable;, on account of the expense, 
over the greater part of those lands which form the fitting 
subject of planting in this country. \VVjrc it necessary to eiil- 
tivate land in this manner before it could grow trees, a great 
part*of the wiiste land of the country now covered with wood 
must have remained unplanted. 

The plants of the nursery, then, are to be transplanted to 
their place in the forest, which may be done in the case of tsonio 
they are se^odlings^but wdiieli is to be done in tlfe 
may be tifl|reater* nujnber ^hen they have repiained one or 
which they ^ the nursery lines, and when they are said to be 
several of tfiv years, or three years transplanted, according 
transplanted in’tS'immers which they have remained in tin* 
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Two inetliods of planting may be practised. The one con- 
sists in making a slit in the ground with the spade/ and put- 
ting in the plant : the other in digging a hole, in which the 
plant is placed, the earth bemg carefully shovelled ^ver the 
roots. 

Tlie first of these methods may be practised with trees 
which are transplanted when seedlings, or even with i)iuesand 
firs which shall have been a year in the nursery lines. The 
other method is practised generally with plants which have 
been for stmie time in the ntirsery lines, and w'ho.se roots ac- 
cordingly have become extended. AVhen the manner of plant- 
ing is by slits, it may be ]»ei*fbnned thus : — 

One person w’itli fi sj)ade makes a deep slit in the ground, 
and tlien another slit crossing it. I laving made the second 
slit, he lynuls down the spade until the slit beeomes wide 
enough to admit the r<»ots oF life ]>l[int. An assistant, who 
attends w ith a bundle of plants, tluyi taking one of them, slips 
it into the aj»erturc formed by the .S])adc\ The sj)ade being 
then withdrawn, tJie edges oJ* the sods close upon the plant, the 
heel of the jdanter treading smartly ujion the sod to bring the 
edges together. In this manner two persons may plant from 
1000 to 1200 plants in a day. 

Instead of the eommon spade, a small kind of 
S})ade, so light that it can be worked by one hand, 
may be used. When this iiflstrumcnt is emi>loyed, 
no assistant is re<juired. 

The person w'ho phmts earrics a little bag of plants 
beforehiin: withthe spade inhis right hand he makes 
a slit ill the ground, and wdtli his left he places the planHii the 
slit, and then he fixes the plant by a stroke of the lieel. Prac- 
tice renders this iiietliod of planting easy. One person, by this 
simple i)roeess, will set troin 3000 to 4000 plants in a day, in 
slUcli a manner, we iwe iiifonped by ,those wdio have planted 
on the largest! scale of forest culture, that scarce She plant will 
fail.* 



Oruicksluuik’s Practical Plamcr. 
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But th\s method of planting is suited only to seedling plants 
of not more than two years* growtli ; for when tliey exceed that 
age, and come from the nursery lines, the common spade must 
be employed, the strength of one hand not being sufficient to 
form a slit large enough* to contain the root 

The other method of planting is performed by digging a 
hole by the spade. This is the method to be practised when 
the plants, by having grown in the nursery linos, have ac- 
quired extended roots ; and the following is the method of pro- 
ceeding : — 

The holes are first digged in the number and at the dis- 
tances required, the earth taken out of them being laid beside 
them. The trees are then planted, and two persons are em- 
ployed at the work. The one places a plant in the centre of the 
hole, holding it upright by the top ; the other with the spade 
shovels the earth all round it. The earth being then trodden 
do^n by the foot, the tree /s planted ; and it is a point of good 
practice that the sod or richer soil shall be laid next the roots. 
The rules to be obsen^ed in this operation are, that tlie holes 
shall be of sufficient size ; that the plants shall be set upright, 
and be properly fixed in their position ; and that no lopping 
away of the woody part of tlic root shall be permitted with the 
design of fitting it to the hole. 

. The distance to which the plants are to be set, is to be de- 
termined by the nature of the soil and situation. A common 
distance i^ from 3 to 4 feet. Trees ought in all ciises to be 
planted at first much closer than they *aro intended to gi*ow. 
The object of this i.s twofold ; — 1^^, that there may be a pro- 
vision^against.the failure of plants, and tjiat those maybe ulti- 
mately selected for standing which are the most vigorous and 
best formed ; and, 2d, that the plants may mutually shelter 
one another. For, although by this close planting the tefnpe- 
ratime of the air, as indicated l\v the thermometer, is not in- 
creased, the shelter afforded against the violemfc of the winds 
is found to contribute to the healthy, straight, and rapid growth 
of tlie trees. 

After a time, and by degrees. th<‘ supci^fluous j>lants are to 
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bo cut down. It is not, therefore, necessary that all the super- 
numerary phints should he of the more valuable kinds of trees, 
whicli would unnece.ssarily enhance the expense. The cheapest 
and quickest growinjf trees are the best suited for sl^eltering 
the others, and none are so well adapted for the purpose,^ at 
least in cold countries, as the fir tribe ; these being at once 
cheap, easily raised, and be3^ond every other kind suited to the 
slieltering of other trees, by their being evergreens. The firs 
thus intended for nurses, may he planted in slits, the hard- 
wood trees in holes. • 

The absolute necessity of sheltering by means of evergreens, 
doubtless only exists in a cold countrj', such as the more ele- 
vate<l parts of this island. But where the situation is low and 
tlio soil fertile, the .sheltering by evergreens, may be dispensed 
with. Still, however, even in the most favoured situations, the 
plants should be set close together, both for the purpose of 
providing for contingencies, and frp* promoting the tendency 
to upright growth in the trees. 

The period of planting is between the fall of the leaf in au- 
tumn, and the time when the buds expand jn spring, when the 
vegetation of the plant is inert, that is, from about the middle 
of October to the end of February. Between these two pe- 
riods, all forest plants may bi* tran.sj>lantcd from the nursery 
to their ultimate destination, the precaution merely being taken 
that the weather shall be mild*,* and the ground not frozen, when 
the transplantation takes i>lace. 

The next opcrationl^ to be performed are those of pruning 
and thinning. 

The natural tendepey of many trees is to rise.with a Qpnieal 
stem shooting forth lateral branches from the base upwards. 
Some species of trees, as^ most of the resinous and some of the 
willcAv and popliw kinds, do not generjilly tend to deviate from 
this form, the main trunk rising erect, surrounded from the 
summit to thelbase by smaller horizontal branches. But other 
trees, and these may be said to comprehend the greater part 
of the hard-wood, do not rise with the same regularity. In- 
stead of one leading upright trunk, they stmd out many large* 
boughs, which rival in .^size the principal trunk : such trees be. 
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come forked near the base, and the principal trunk l)ch»w is 
short, while the top is lai’gely branched. 

Now this is a-form of the tree which, however conducive to 
beauty, is not so to utility. The inain purpose of cultivating 
wood is tor the timber, ipd the greater part of the useful tim- 
ber of trees is contained in the trunk before it begins to shoot 
out into boughs. In the arliHeial cultivation of wood, there- 
fore, it is important to j)roduci? as great a length of trunk, in 
proportion to the branched top, as a du(‘ attention to the na- 
tural habits of the tree will allow. 

Further, it is important, for the obtaining of useful limber 
for the purposes of the carpenter, that the trunk sliall be what 
is termed clean for as groat a space ii]>wards as possible. To 
understand the meaning of this term, when a l)ranch shoots out 
from the side of the trunk ol' a tree, a j)art of th(\ vegetable 
circulation is carrie<l on through that branch ; and hence there 
is at this place an iiiterru]^(ion of the continuity of the eireii- 
latioii. The fibres of the branch lie in a different direction 
from those of the main stem, ainl this, when carried to a cer- 
tain extent, is injurious to tin* texture of the* wootl. I'hese 
twisted fibres freciueiitly constitute, as it were, a distinct mass 
of wood wdtliin the hotly of the trunk, which takes greatly 
from the usefulness of the timber for the purposes of car- 
pentry. 

For these reasons, it is important that as great a jtart of the 
lower trunk as possible be freed from the lateral shoots. 

Nature in part performs this process.^. As the trci? rises in 
height the low'cr branches decay and fall off, so that there are 
few trees in which, even if left to themselves, there w ill not be 
a certain portion of the lower stems cleared c)f lateral branches. 
When trees are close together, this natural falling off of the 
lower branches takes place more quickly, and to a greater ex- 
tent, than when tliey ar^i distanjt^fi-om one another. Thus, ki 
natural forests the ^recs rise with very tall upjaght stems, and 
are gradually divested- of all their branches' below to a vast 
height. It is from natural forests, accordingly, that our finest, 
tallest, and most valuable timber is derived. 

But in the artificial culture of w'ood we cannot entirely imi- 
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tato the natural process, and allow the lateral branches to fall 
off by themselves. We must in this case admit the’air to the 
trees, by keeping them at a distance fi’om one another : and 
under these circumstances, the tree tends greatly to shoot out 
into branches, an<l thus to produce a smaller growth of up- 
right stems, as well as to have a smaller extent cleared of 
branches at tlie base. 

In the cultivation of wood, then, we must generally resort 
to artificial means to give the tree the form which we Wish it 
to possess. AVe must first endeavour to promote the upright 
in place of the lateral extension, and then to have a sufficient 
])ortion cleared of lateral branches. 

Fuither, the lateral branches should be taken off at as early 
a stage in the growth of the tree as is consistent with its health ; 
for il is tfi be observed, th.at when a branch shoots from jitree, 
the twisting of the fibres begins at the point where the branch 
had originated, and not. as from \ cursory insi)ection might 
be sup])osed, from tbe surface of the stem. 

As in the ])ractice of pruning there are two distinct pur- 
poses to be aimed at ; fii^st, giving the vertieal tendency to the 
tree, and, second, obtaining as groat a portion as possible of 
clean stein ; so there are two periods in the giwvtli of the tree 
at which these things are to be attmidod to. The first in or- 
der of time, is giving the vertieal tendency to the tree, and the 
second deiiiidiug it of its lowtT branches. 

1/iitil the tree has attained the height of 15 or 16 feet, the 
only end to he aimed at is to give it the ujiriglit tendency in 
question, and to prevent its becoming forked. 

The pruning for this purpose consists in merely shorj^ening 
such branch(*s as may bo rivalling the leading shoot, or stretch- 
ing out laterally with a growth «lisproportioued to that of 
the others. Frequently *tlie mere nipping off of the terminal 
l^id will be sufficient to retanj the growth of a branch ; but 
in all cases itjwill be completely effected by cutting off the 
shoot as at a, Hg. 174, making it about half the length of 
the shoot above : this is the s(de end in pruning durng the 
first p(u*iod of the growth of the tree ; and. it is to be observed. 
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that if a tree be of itself tending to grow upright and without 
forking, no pruning, even of this simple kind, is required. For 
of all pruning, it is to he observed, that it is a violence done to 
the plant, and is to he avoided as much as possible. By cut- 
ting oif branches and leaves, we cut off organs of nutrition: 
We do not prune that we may increase the quantity of wood, 
for the operation has a directly opposite tendency and effect ; 
but we prime that we may give to the tree that form which is 
calculated to ‘produce the greatest quantity of timber in the 
proper place. • 

The other branch of pnming, and the next in tlie order of 
time, consists in denuding the lower part of the trunk of 
branches, so that there may be obtained a sufficient extent of 
clean wood.^ Although, for the reasons given, it is im])ortant 
that the tjiking off of these branches be at as early a period iis 
possible, yet this must be doitt^ always under the conditions ne- 
cessary to preserve th<‘ he^‘lth of the tree. The tree should, 
in the first place, have attained sufficient strength and age to 
bear the being deprived of its branches ; and, in the next place, 
the process should be carried on so slowly as not to affi‘ct the 
healthy gi'owth of the plant, and so gradually, that it may 
have vigour to cicatrize, or cover with bark, the wounds that 
have been made upon its surtace. The period when we may 
safely commence this process of denudation is when th(^ tree 
has attained the height of lo orlO feet. 

Xow, every tree adds to the length of its leading shoots and 
branches from buds which grow on the ends of tlic shoots. 
Every year a new shoot is made from each of these buds, of a 
length proportioned to tlie vigour of gi’o\vth of the plant. Tlie 
shoots thas formed in one year, produce each a hud, which, 
in like manner, produces a shoot in the following year ; and 
thus, while the tree is gi’owing, there is a continued incioasc 
of the length of its leading shepts and branches. Furthef, 
when the annual shoot of afiy branch is prpdliiccd, there is 
usually sent forth at the place where it originates one or more 
lateral shoots, so that there is a succession of branches, or tiers 
of branches, from the base to the summit. Wen? the.se lateral 
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branches not to fall off, we could, by means’of tbein, ascertain 
the age of the tree ; and in the ciise of many of the Coniferae, 
we can frequently ascertain the number of years which they 
have lived, or that each individual branch has taken to gi’ow, 
from the number of these annual shoots alone. A knowledge 
of this mode of growth will conduct us to a simple rule in 
practice for romovuig, without violence, the lower branches of 
the trunk. 




When we commence this • 

process of i»runing off the J, 

branches of the stem, let us 
cutoff the lowermost branch p ;/ 

or tier of branches, that is, nAm/ 

thcbranchorbranchesofoue 

year’s gn^wth, andnoiiiore : / 

in the second year let ils » \ I 

cut off a second tier : in the 

third year a tliirdtier ; and ^ lOv J 

so on. In this manner, vV 

while the tree in each year 

makes one shoot vertically, ; 

the lateral shoots of an- ^ 

other year are cut off be- \ 

low. Thus, in the annex- 

ed figure, the tree having 

made 15 shoots, and hav- 

ing risen, >ve will siijqiose, 

to the height of 15 feet, 

W'e commence the process ^ 

of ])runing, by cutting off 

the low'ermost branches or 

set *of branches 1. I'he 

tree then makes a shoot •• ' 

from 15 to l(?,*ao that wdiile we have cut off the lateral shoots* 
of one year, another year’s vertical shoot will he made. The 
next year we prune away the branch or branches 2 ; and 
again Uie tree makes a shoot from 1C to 17- In the third 
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year we cut off the branch or branches 3, the tree makint*: 
Ui'aiii a shoot ujnvijrds as before, to 18 ; and so we take oft’ 
eacli year the lateral sjioots of one year, and never more. 

By this method we shall gradually denude the stem of its 
lateral bran(?hes from below upwiu’ds, while it is increiusing in 
vertical growth, '’riie extent of cleared trunk will thus gra- 
dually become larger in proportion to the uncleared portion or 
top. Thus, suppose that we begin to prune when the tree has 
made 15 years’ shoots, then, when it has made 30 years’ shoots, 
we shall have cleared oft’ 15 : that is, half the height of the tree. 

\ow', w'heii we have cleared half the height of the tree, or a 
very little more, we should pause in our further op(»rations, and 
mark its state of growth. If it continue to grow vigorously 
we may resume our operation of close pruning, but at longer 
intervals than before, so as never in any case to Ipive more 
cleared away than one-half, in’ at the utmost three-fiVtlis, of the^ 
height of the tree, and never taking oft* more than one yt^ar’s 
lateral grow- th of branches in a season. 

Every tree, it is to be observed, must possess a suftieicnt top ; 
that is, it must extend horizontally as well as vertically so as to 
bear branches and b'uves. The leaves are organs of nutrition 
of the jdant, essential to the healthy exercise of the vegetable 
functions ; and we must be careful to deprive it of no more of 
these organs than consists w ith our purpose in i>ruiiing. Now^ 
by proceeding slowly in this gradual manner, never taking off 
more in any one year than the gri^wth of (»ne year's lateral 
branches, we shall not usually interfere \j;ith the healthy grtiwth 
of the tree, but shall ahvays leave it a sufticient iniwer of ex- 
pansion at top to afford it the means of nutrition ami growth. 
Further, by never cutting off’ more at a time than the growth 
of one year, tlie tree will geiUTally have vigour to cicatrize 
the wounds tliat have been inmlc upon its trunk ; whe-reas^ 
were we to lop oft' many braiie]ies at a time, acc^ording to tlfe 
practice too prevalent, tlie tiw miglit not havoi vigour to cover 
them w'ith a fresh gi'owth of bark, and thus the wounds might 
remain, to the lasting injury and frecjmmt destruction of the 
tree. 
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111 jiruiiinjj in this manner, the branches are to be cut off • 
quite close to the stem, so that the baik may quickly fcover the 
wound ; and although trees m«Ty be pi;uned in summer, the 
fittest period "bf pruning, as of all operations upon tlic living 
plant, is when vegetation is inert ; tliat is, from the fall of the 
leaf to the period of the ascent of the sap in spring. 

"riins, then, the operation of pruning may be said to be begnin 
in the iiursci y, but at that time with an extreme degipe of tern- 
poranee, all the end of pruning at that early })eriod being to 
prevent the plant from liecomiiig forked. Wbpii the trees are 
transplanted tc» their ultimate .situation, we may examine them 
in the third, or at latest the fourth, year afterwards, and then, 
if more than <me leading shoot is formed on any tree, we are 
to select the best, and shorten the others to about half the length 
of that which had been selected. And in like manner, when 
any branclf or set of branches is seen to l.»e extending laterally, 
with a growtli disproporthiiied to that of the others, tlien, by 
merely sliortening them, the tendency to the lateral extension 
will be suftieiently cbecked to allow the other hranehes to ox- 
teml in an etjual degree. And should >ve find that all the 
biMuebes of a tree are tending to extend too much laterally, 
by merely slnwteniiig them in a slight degree, W'O shall give 
llu* aseemdanev to oni* loading shoot, and so promote the up- 
Avard tendency ; and this is all the pruning retjuired until the 
tree ha> attained, as has beeiw^iaid, the height of 15 or 16 feet, 
when the process oi‘ pruning the knver branches is to bo begun, 
and carried on by the ^Ioav j)roccss described. Ihit, even after 
we have begun the process of close pruning, we may still ob- 
S(*rvt» that the tree is a.seciuling vertieally, and if required,* give 
this tendtmey from tifne to time by shortening Jiny of tTie la- 
teral branches. 

It, is not essential to the success of this method of pruning, 

that it be carried on cvctv vear. It Avill be sutheieiit to ai)- 

****••.* • * 
proach as n(*a^;,to the perfect j)ractiee as cffcumstances will al- 
low', observing imToly the general rule that no/ wfwthan the 
growtli of on<‘ year shall bo taken ofi* at a time, and that the 



tnree4ftfi.s o( the height of the tree. 

The nietiiwl of pruning by the shortening of the kterul 
branches, was brought into notice in England by the writings 
of Mr w'lio had charge of a portion of the Royal 

forests ; and it was further developed and explained, with the 
addition of the gradual denudation of the lower branehes, by 
Mr Creejp Scotland. To these most deserving individuals is 
due the merit of having introduced, and to the latter that of 
having perfected, a system of pruning very greatly supeiior to 
that which had been before in use. 

Pruning, as it is commonly practised, can scarcely be said to 
be founded on any principle. IJranclies are lopped ofi' without 
limit or caution, and thus the growth of the tree is injured, 
and wounds formed upon its surface which arc never after- 
wai'ds cicatrized. Often in, .the case of the younge'.>t treijs, 
see the entire branches of successive years' growth loi)i>ed olf 
in a season, and nothing left but a bush at the top. Ily this 
system of mutilation, millions of trees are sacrificed. A great 
proportion indeed of the whole cultivated wood of the country 
is annually destroyed, and it were better that the pruning knife 
were never used at all tlianthus nHsa])plied. The ]>nictici‘ so 
common has probably been derived from that of the gjirden ; 
but it is to be observed tliat, in the garden, the puqiose in 
pruning is to repress the growth of wood and produce that of 
fruit ; and the principle, therefore, is in no degree applicable 
to the pruning required in the forest. 

The principal instruments to be employed in pruning are a 
sharp knife, chisels with handles fur reaching the higher 
brandies, and sometimes a small saw fdr the larger branches. 
The hatchet is on no occasion to be used in pruning. The 
following figures represent the chisef and the saw. Thp saw 


Fig. 177. 


Fig. 178. 




7 



PLANTS CULTIVATED FUR THEIR WOOD. 401 

here shown is the Indian saw, which is made to act by being 
pulled towards the operator, in place of being pu^ed away 
from him like the common saw of Europe. By being fixed to 
a long handle, this instrument is adapted to the cutting off of 
the higher branches. 

When the proper direction has been given to the growth of 
the tree, and the lower branches have been pruned to the height 
to which it has been thought expedient to carry the operation, 
art has done all that it can do to render the tree useful. The 
natural growth of the tree must effect the re^t. The trunk 
will increase in diameter by the addition of concentric layers 
of wood, yearly formed between the bark and the stem. The 
longer a tree stands while in a growing state, the thicker will 
its trunk become, and the more valuable. It makes wood ra- 
pidly, to use a familiar expr<.‘Ssion, \vhen the trunk has become 
of good si«e ; and it is an error, therefore, to fell wood which 
is intended for timber too soon. • 

In the pruning of forest trees, one of the most frequent er- 
rors committed is to delay the process till too late. By this 
delay thv, form of the tree is often rendered such that it cannot 
be restored ; and the lopping ofi* of large brtinches in the man- 
ner often practised, in order to give the tree a better shape, is 
for the most part attended with the evil of disfiguring it more, 
and enfeebling its grow th. We constantly see those mistaken 
attempts to repair past iiegWct, by the lopping off of large 
limbs, the j)laees of which the tree now wants vigour to heal. 
\"ast numbers of trees pre destroyed by this system of mutila- 
tion, when all further object in pruning is at an end. Some- 
times a large branch may be lopped off when a tree is lop- 
heavy, or when a brarfeh is likely to be split, or for some’^ther 
good reason. But it is an error, which must end in disap- 
point^nent, to begin this System of lopping a full grown tree, 
with the design of compelling it to resume its process of in- 
crease when it^has naturally ceased. 

When a tree l^s been neglected, but is not yet so far ad- 
vanced but that we may hope to restore it, we have merely to 
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applyihe prhipiple of pruning explained to the caae of the par- 
' ticular tree, ^e have to shorten the lateral branches which 
are forming forks, so as gradually to produce the upright ten- 
dency of the leading stem required. The rule* is to proceed 
with the greatest temperance, taking care never to do too much 
in one season, lest, by depriving the tree of its branches, we 
enfeeble its vigour and impede its growth. 

The process of pruning has been described, but there is 
another part of forest-culture coincident with pruning, and of 
equal necessity. This is the thinning out of the superfluous 
trees, so as to admit the air, and give room to the trees that are 
to remain. The trees, we have seen, have been planted greatly 
more closely than they are intended to grow, and many of them 
were designed merely to shelter the others during the early 
stages of their growth. 

Whenever the horizontal, branches of trees begin to creyss 
one another, the process of thinning should commence. This 
is to be done by cutting oiit such a cpiantity of the inferior trees, 
as shall allow a sufficient space between the remainder. The 
first thinnings of this kind will be of little value, and will not 
repay the expense'of clearing them out Yet it is necessary 
that they be clewed away, in order to allow space and air for 
those which are left. 

From the period %vhen this first thinning is made, the planta- 
tion should be gone over every two or three years, and the same 
process repeated, observing the simple rule that tlie boughs 
shall neVer be so close as to interlace., If the plantation con- 
sists of a mixture of hard-wood and resinous trees, the whole of 
the'latter should have been cleared away by the time the wood 
is l^‘years old or less, and the great rtiass of it long before. 
After this the hard-wood trees should be kept at the distance 
from one another of about half |heir height. 

When a plantation consists entirely of resinous trees, th^y 
may be kept much V:loser tog^lSir than in the c^e of hard-wood. 
Still it is important, in the case of the resinous trees, that the 
thinning be continued frequently, so that they shall not crowd 



PLANTS CULTIVATED FOR THEIR WOOD. 4()3 

upon one another. It is by neglect of this point that many 
thousand acres of cultivated wood become comparatively use- 
less. 

The most frequent mistake committed in the management of 
mixed plantations of resinous trees and hard-wood, is the al- 
lowing of the former to remain until they have choked and en- 
feebled the hard-wood. This is done with the design of allow- 
ing the resinous trees to remain sp long that they may be of 
some value when cut down. This, however, is an error of 
practice, by which the value of the hard-wood isjessened, while 
the full value of the softer wood is not obtained. 

The habits of the resinous trees and the hard-wood kinds are 
very different ; and when the end proposed is merely the raising 
of wood for future profit, the two kinds will be best cultivated 
separate!}^. It is not an exception to this principle that firs 
and pines 8re planted along with hard-wood. They are planted 
for the purpose of shelter, and thej'^should be removed as soon 
as they have served this piu*pose. \t is by allowing them to 
remain too long, with the design of combining the profit of 
the two classes of trc»es, that the hard-wood in many mixed 
plantations is stifled and rendered useless.* 

Again, when the end proposed is tlie pro§t to be derived 
from resinous trees, they are best planted without any mixtiure 
of hard-wood. In this manner a greater (|uantity, and of better 
tjuality, can be raised from a-^iven space. They can be suf- 
fered to arrive dt maturity, and then cut down when really of 
value ; whereas, if mixc»d with hard-w^ood, they would need to 
he removed long before they had become of use. 

And not only when ultimate profit is looked to should the 
two classes of trees lie cultivated separately, but in many 
cases, in the planting of hard-wocnl, the same kinds of them 
should be planted toget&er. ** Thus a forest of oaks will be 
nmre valuable if unmixed with^other t/ees. Besides, the oak 
possesses the pw^perty of springing again freely from old stocks 
when cut dowm. hi this manner, after being felled, the planta- 
tion is formed into coppice, and made to yield periodical re- 
turns at intervals of 25 or 30 years. In like manner, willows 
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pofdiws are h«st planted in gronpe by theiuscivefi. In thw 
case, a giVatcr niinibw of them can genarally be rawiKl upon 
a ^ven space hi the siUiations suiteil to them : and si>nie t»f tin? 
species of willows, bv beinjr cut n^nilarlv, may bd formed into 
osier plantations, and yiebl successive crops. 

These are considerations to be regarded wlit?u the end is 
the profit to be derived fi’orn the woo<l ; but when the taste is 
to be likewise gratified, tlien the mixed plantation, with its 
varying tints and diversified forms of trees, may claim a pre- 
ference over that which, on a mere calculation of profit, would 
be chosen. 

Different species of trees, whether planted together in groups 
or intermingled with others, have each peculiarities with re- 
spect to the manner of their growth, the soils and situations 
to which they are suited, and, in some cases, the method of 
management. With these differen(»es the forest planter shoul^l 
be rendered familiar. Hut the deserijdion of species ami the 
manner of cultivating them, tonus itself an extensive branch 
of rural economy, which would exceed the limits which could 
be assigned to it in an elementary work. The end proposed 
here has been to explain tlie general practice of planting, and 
the management of forest-trees, without entering into the lesser 
details, or into a description of the different species which are, 
or which may form, the subjects of cultivation. 

The following may be enumerated sis forest-trees adapted 
to cultivation in this country : — 

1. Pinus s^’lvestris — Wild Pine. » 

2. Pinus Laricio — Corsican Pine. 

3. Pinus Cembra — ^Siberian Stone Pi 

*^4. Abies"cominunis — Norway Sprue 

5. Abies Picea — Silver Fir. 

6. Abies nigra — Black Spruce. , 

7. Abies alba — U’hite Spruce. 

8. Larix europcca — Common J^arcli. 

, 9. Larix pendula — American Black Larcli. ,, 

These are all resinous trees, sufficiently h«£rdy for forest cul- 
ture in this country. 

Of the hard- wood kinds there may be enumerated — 
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1. Quercus Robur — Common Oak. 

2. Quercus sessiliflora — Sessile-fniited Oak. 

3. - Quercus Cerris — Turkey Oak. , 

4. Quercus alba— -White Oak. 

6. Juglans regia — Walnut. 

0. Castanea vcsca — Sweet Chestnut. 

7. JEsciilus Hippocastanum — Horse Chestnut. 

8. Fagus sylvatica — Common Beech. 

9. Carpinus Bctulus — Hornbeam.. 

10. Betula alba — Common Birch. 

11. Betula pendula — Weeping Birch. 

12. Betula Icnta — Black Birch. 

13. Betula papyracea— Canoe Birch. 

14. Alnus glutinosa — Common Alder. 

15. Salix alba — White Willow. 

IG. Salix ruKSclliana — Bedford Willow. 

17- Salix triandra — Long-lcavcd Triandrous Willow (for osiers). 

18. PQpulus alba — Great White Poplar. 

19. Populiis dilatat.'i — Lombardy Poplar. 

20. Populus trcmula — Aspen. t 

21. Ulinus cumpestris — Narrow-leaved English Elm. 

22. IJlmus suberosa — Common Cork-barked Elm. 

23. Ulmus inontanu — Wycli Elm. 

24. Fraxinus excelsior — Common Ash. 

25. Fraxinus americana — White Ash. 

26. Fraxinus quadrangulata — Blue Ash. 

27. Acer Pseudo-platanus — Sycamore. 

28. Acer platanoides — Norway Maple. 

29. Tilia europoca — European^ Lime-tree. 

30. Tilia rubra — Red-twigged Lime-tree. 

Of the class of smajler treos^*ultivated for underwood, the 
following may be mentioned : — 

1. Corylus Avcllaiia — Common Hazel. 

2. Pyrus Aucuparfa — Mountain Ash. 

3. Cratfcgus Oxyacantlia — Hawthorn. 

4. Cytisus alpinus — 1 viburnum. 

* 5. Ilex Aquifolium — Comimm Holly. 

6. Prunus Luurocerasiis — Cpsniiion Laurel.^ 

7. Prunujfkisitanica — PortugaPl^urcl. 

When it is wiAied to form a mi.\ed p4aiitation of these and 
other species, they are to be planted of the kinds and in the 
proportions which are best suited to the soil and situation. ♦ 

* The following m an example of a inixet 
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The pKofit to be derived /hm planting will appear to many 
to be contingent and distant, and yet to expend capital on 
planting, may be to lay ont money to increase at a high rate 
of interest. Planting, therefore, may be to the landed proprie- 
tor a mode of setting aside a fund for a future puq)ose, and 


the spruce, aiid the wild pine, ai*e designed to serve the purposes ul* nurses : 


300 Oaks, ..... 

20/ i*« >• iwuo. L.O 

6 

0 

100 Wych Kims, .... 

12/6 

0 

1 

3 

150 Ashes, ..... 

12/ 

0 

1 

9i 

26 Sweet Cli^stniits, 

25/ 

0 

0 

n 

50 Beeches, .... 

15/ 

0 

0 

9 

50 Syciiuiores, . * . 

12/6 ... 

0 

0 

7A 

50 Weeping Birches, 

25/ 

0 

1 

3 

All these phint.s should be from l| to 2 feet high when 




pleiited ; hut not exceeding 2 feet. 





25 Bedford Willows, from cuttings, 

10/ ... 

0 

0 

3 

25 White Pophirs, from 3 to 4»feet high, 

5»);' 

0 

1 


50 Hollies, from 9 to 12 indies, 

•20, . . 

0 

1 

0 

50 Laburnums, from 2 to 3 iei*t, 

20/ .. 

0 

1 

0 

50 Mountain Ashes, from 2 to 3 fec^t. 

20,/ ... 

0 

1 

0 

50 Hazels, lA foot, .... 

17/6 .. 

0 

0 

m 

50 Silver Firs, 1 foot high, 

25/ ... 

0 

1 

3 

500 Larches, 1 fout nigh, 

2/6 ... 

0 

1 

3 

600 Norway Spruces, from 9 inches to 1 foot higl 

1, .3/ ... 

0 

1 

6 

1531 W'ild Pines, about 9 inches high. 

2/ ... 

0 

3 

Oh 

3556, being 3^ feet apart. 

, 

L.l 

4 

H 


Expense of planting, — the wallows, larches, spruces, 
and pines being put into slits, and the others in 
holes, . . 0 in l» 


L.2 1 

To this is to be added the expense of enclosing, which increases in a great 
rations the spac6 to lie enclosed is lessened. Thus, to enclose the following 
quantities of land, in the form of a square, mth a stone- wall, at Is. 2d. per 
yard in length, will be as under : — 

Acres. Total Expense. E.x|)i>iiNc per Acre*. 

50 1,414 16^0 L.2 5 11 * 

10 . * 51 S 8 . , ,, 5 2 8 

1 . 16 4 7 - . /‘lO 4 7 

When the space to be enclosed, tlierc»foii‘, is 10 acres, the expense by the 
acre is about 2} times more than when it is .50 acres ; and when the quan- 
tity is only 1 acre, it is about 7 times more. Hence the error of planting in 
patches. Tliis may be done for shelter or eniiicllishment ; but when pro- 
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an estate may be preserved to a family by capital wisely ex- 
pended on this improvement * 

But the profit is usually derived from planting land that is 
otherwise of* comparatively little value. It is not the lands 
that will yield a good profit by cultivation that will yield a 
good profit by planting, but those that are otherwise little 
productive. Superior soils will produce more valuable wood ; 
but, taking into account the loss of rent for the long period 
of the age of a tree, it is the class of soils low ifi the scale of 
fertility and value that usually yield the largest return for 
planting. 

In the practice of forest culture we should take care that 
the work of planting be executed well. When we employ Jhe 
common labourers of the country, the digging of the holes for 
the trees puiy be done by contract ; but the putting in of tlie 
plants should be by days’ labour, in order that tlie persons 
employed may have no interest irf^ex editing the work in an 
imperfect manner. 

lit from the timber is looked for« the difference between planting on tlie , 
large and siiiull scale may make the difference between profit and loss in 
the planiiitioii. * 

The expense of planting as above, per ocre^ is . L.2 1 2} 

of enclosing, when the extent is 50 acres, . 2 5 11 

L.4 7 1* . 

Now, the following calculation will show the amount of the cost of plant- 
ing, enclosing, and the rent of the laud, up to the period when the outlay 
may be exjiected tqjiie repaid ; that is, when the wood has ai'riyed at matu- 
rity, and is fit for being cuftdown : — ^Let it be supposed that wood requires 
GO years to reach the age of good timber, and that the land is wortii 5s. per 
acTe ycifirly in its original state, then, rating money at 6 per cent, compound 
interest, the amount of 58a yearly for 60 years is . • 7 11 

The expense of planting and eiiclosing,X.4 : 7 : H for tlu^ 
same period, principal and interest, is . . 817 5 

' L.169 15 4 

^ that, if the wood shall be worth : 15r: 4 at the end of 60 years, the 
original capital the loss of rent wilbhave been repaid. But L.169 : 15 : 4 
per acre would be afrery low price of wood of 60 years’ standing. Five or 
six times the amount, indepoudciit of the value of thinnings, might be ex- 
pected to be derived ; and, therefore^ on the conditions supposed, the capi- 
tal would be profitably laid out in planting. 



Wausv th<*y are Iwjje. Saeb pkats m«v perish ur ho- 
come enfeohM wlieii tranjtpkntwl from tJie nujvhy to ihv 
rest I ef this is the kind of plants’ that inexperienced planters 
are apt to prefer. Care. too. should he taken that the plants 
selected bo of Lea/tliy |^»rowth, and free from thrks. 

When land has I>oen planted, the ^rroiind should he examin- 
ed re^/arJy for several veal’s afterwards, and the plants that 
may have died. replaced. The f^roiiiid should be kept free of 
stagnant water, and earefully defended from trespass during 
the early stage of tlie growth of the trees. 


XIIL PLANTS CULTIVATPll) Oil USED FOIl FOIiVGE OK 
IIE^inAGK. f 

Plants cultivated for forage are those which an? mown, and 
used, either in a gi'eeii or dried state, as the ftaid of animals. 
Plants cultivated for herbage are eousiiined upon the ground 
where they are proUiiced. Certain kinds of plants are better 
suited for forage than herbage. But many are atlapted to 
either purpose, and therefore no distinct line can be drawn be- 
tween the two classes. 

The plants usually cultivaterl or employed for forage or 
herbage, are — 

1. The Tare, and other species of VetoCi. 

2. Lucerne, and other species of Mcdick. 

* 3. Sainfoin. 

•"k. Wild *Succory, and other plants producing leaves suited for 
forage. 

6. Clovers, Vctchlings, Melilots, &Cj 

6. Heaths, Sedges, and Rushes. 

7. Rye-grass and otli^r grassc^. 

8. Burnet, and bther plantaproducing herbage.^. 
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L The Tarb. 

The Tare/ f^icia satim^ is one of the most esteemed of the 
leguminous forage-plants of this country. It is an annual 
plant, indigenous, and hardy. There are several varieties of 
it, one of which is distinguished by producing yellow seeds. 

The tare, by being sown in autumn or in spring, acquires 
habits so ditferent, that many have supposed the spring and 
winter tares, as they fire called, to be different sj^ecics. They 
are, Jiowever, the same species, and do not even constitute bo- 
tanical varieties ; but, from the different haluts ot ripening 
which tliey aetpiire, they should be always sown at the periods 
to which they arc respectively suited ; that is, the winter-tares 
should be sown in fiutumn, and the s])ring-tares in “spring ; for 
experimewts have shown, tliat thq spring-tares sown in autumn 
will frc<|uently perish in the first frosts, while the winter-tares 
will continue uninjuriHl. This requires the more attentionsj' as 
the seeds of the two kinds are so similar that no means of dis- 
criminating them exist. 

When tares fire cultivated for gi’een fcA)d at a late season, 
they are to be soAvn in spring : and in order to procure a suc- 
cession of cuttings during the mouths of summer and autumn, 
portions of the ground should be sow n at intervals from the 
middle of March till the end.,pf May. 

When tares are to be sown in aiitumn, fur early feeding in 
theensuingseasoiijtlie Jand fr(Hj[uentIy receives only ohe plough- 
ing, after which the seeds fire sown in the usual manner, and 
harrow ed, A little further tillage, however, wwld be ’bene- 
ficial, so as thoroughly to prepare the ground. 

When tares ai’e sown in spring, the land should receive a 
ploughing before winter,* as in the case of pease and beans. It 
sliould be cross-ploughed agfiiu in spring, and well-harrow'cd, 
and receive second idouglfiiig if possible ; for it is filw'’ays 
well to prepare Mie surface carefully for the seeds of this plant. 
After they are sown, the land should be rolled, to facilitate the 
subsequent action of the scythe. If manure had been required 
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for the crop, it should have been ai>plied in the previous au- 
tumn. I 

Tares should always be soi^^ on land which is in good con- 
dition and clean. It is a great error to sow tores on land 
wliich is not in this state. The tares are considered in many 
places as a kind of bye-crop ; hence they are left to struggle 
with weeds, and many important advantages attending their 
cultivation are lost. The management of the tare in Eiigland 
is much superior to that pursued in Scotland. 

The quantity of seeds sown may be from 3 to 4 bushels to 
the acre. When the crop is sown for its seeds alone a smaller 
quantity will suffice, as 2i bushels to the acre. 

It is common to mix a portion of some of the cereal grasses 
with the tare, the effect of which is to increase the quantity of 
fodder ; the stems of the grasses rising above the foliage of the 
tares, and both growing without interrupting one anbther. Fdr 
winter-tares rye is best suited, for spring-tares oats or barley. 

Tares, when used as green forage, are cut after the pods are 
formed, but long before the seeds become ripe. Tares, there- 
fore, being in the class of crop.s not allowed to mature their 
seeds ai'e not exhaif^ting to the soil. On the contrary, with 
relation to the farm, they are to be considered as restorative 
crops, from the quantity of manure which the consumption of 
them affords. They are exceedingly nutritious, and supply a 
larger quantity of food for a limited period than almost any 
other forage crop. 

The usual mode of sowing tares is broadcast, though they 
are better sown in rows, like the pea and the bean. This, in- 
deed,* is by no means so essential to the success of the crop as 
in the case of the bean and pea, for the produce of the tare is 
chiefly the stem and leaves, and the pods and seeds are of little 
comparative importance ; the admission of air, therefore, for 
the swelling of pods and seeds is not necessary. The plantb, 
too, cover the intervals of the rows quickly,. ipd so do not 
admit of much time and opportunity for tillfage during tlieir 
growth. 

Tares are chiefly cultivated fdr green forage ; ))ut they may 
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be also cultivated partially for their seeds. In this case, Ihe 
mode of culture is the same as that of the pea. The land should 
not be too rich, so as to cause them to run to straw instead of 
producing pcftls ; and it is a good practice to mix a small quan- 
tity of beans with them, to support and keep them frdm trail- 
ing on the ground. The beans, from their difference of size, 
are easily separated by riddles from the tares. In the pihc- 
tiue of the farm it is common to cultivate tares for green fo- 
rage, and merely to reserve that part of the crop for seeds 
which is not used in this manner. They arp then reaped, 
stacked, and dressed, like pease. 

When the taro is cut very early, it may rise again and pro- 
duce a second crop ; and even a third cutting is sometimes ob- 
tained. In the noi’them parts of the island, the fanners scarce 
ever attempt to produce more than one crop in the season. 

Tares afe sometimes consumed4)y penning sheep upon them ; 
but the better practice is to feed the sheep from racks. When 
the larger animals are fed on this food, it should always be 
supplied to them from racks in houses or yards. 

All the animals of the fui'm ai'e fond of this legume, and all 
thrive upon it in an eminent degree. Hdgs may be fattened 
entirely upon it. It is suited to milch-cows, causing them to 
give mure butter than any other species of food, and it is em- 
ployed extensively in the feeding of horses. All the English 
agriculturists are impressed •with a high opinion of the value 
of tares. They arc not only casually employed, as in Scotland, 
to All up the interviUa between the cuttings of clovers, but 
they are often the principal source of feeding from the month 
of May to November. 

a 

There are several species of vicia, with broad leaves re- 
sembling those of beans, cultivated in Germany for the same 
imrposes as the tare : 

1. VicS*narbonensis — Narboniit! Vetch. 

2. Vicia p^atycarpos — Broad-podded Vetch. 

a. Vicia serratifolia — Saw-leaved Vetch. 
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But none of these species is equal in productiveness to the 
common ttare. 

Another of the genjos Ficia is Fma pseudo-cracca^ Annual 
Tufted Vetch. This species is of very luxuriant growth, but 
flowers *at a late season. It is, as yet, untried in the agricul- 
ture of this country. It might, perhaps, supply a desiderai- 
tum, namely, the aflbrding of a large (juantity of gi*een forage 
after tlie pastures have begun to decay in autumn, and before 
the turnips and similai* plants are ready for use. 

Vida hiennU. Biennial ^"etch, is a native of Siberia, This 
species is of luxuriant growth, and comes early in spring. It 
was cultivated by Miller so long ago as 1759, and recom- 
mended by him as a plant of great promise : but no experi- 
ments upon it on the large scale are recorded. Its stems have 
a certain degree of hardness, and its leaves a somewhat in- 
sipid taste. • * 

Vida Hjfhatka^ Wood-^^ctch, is perennial. It gi’ows in >vooils 
with a stem from 3 to 5 feet high, climbing by its tendrils, 
and bearing beautiful little flowers streaked w ith bluish veins. 
The wood-vetch, as its name denotes, is truly the inhabitant 
of w'oods, and, whc*Ji removed to exposed situations, it.s size 
and productivenesis diminish. For this reason, perhaps, it is 
not adapted to cultivation. 

Vida Cracca, Tufted Vetch, grows in hedges and bushy 
places, climbing also by tendrilaE**and bearing numerous purple 
flowers. It is, like the last, perennial, but is more productive 
when removed from its natural habitat It is, how'cver, late 
in growing, and appears to be much inferior in usefulness to 
the dovers. It grows on soils of low fertility. 

aepiitm^ Bush Vetch, is a plant §iwving also in hedges 
and bushy places. It is perennial, flowers early, and yields a 
good w eight of produce. Although itS> natural habitat is bushy 
and shady places, it gr6w’s in cultivated fields, and has a some- 
what wide range of ‘soils. From these characteijjt, and the trials 
that have been made, t^ere is reason to infer tk'at the bush vetch 
would be a beneficial addition to the cultivated herbage plants 
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of this country. There is great difficulty in procuring its 
seeds in its wild state, from its dispersing them as sooi^ as ripe ; 
a character, however, which would probably be changed by 
cultivation, a^ happens in the case of other wild plants. 

Of the important genus Vicia^ about 100 species have been 
enumerated by botanists, and many of them seem to be highly 
deserving of experiment for their economical uses. 


, 2. Lucerne. 

This plant, Medicago saiivn, has been cultivated in Spain, 
Italy, and the south of France, and on all the northern shores 
of the jMoiliterranean, time out of mind. It is cultivated in 
the countries of the Fast. It was familiar to the Greeks and 
Roman.s, k*om whom we derive njinute accounts of its nature, 
prop('rties, and culture. • 

Lucerne lias a perennial root, and grows, when cultivated, 
from a foot and a half to two feet high and more. It is covered 
u ith leav(*s, downy below, and slightly so on the upper sur- 
face : it bears a tiower of a fine purplish- riolet : it flowers in 
June and July. 

The cultivation of lucerne has been long stationai’y or retro- 
grade in the Hriti.sh islands. In Guernsey mid the islands of 
the Channel it maintains its j|;eputation, and justly so, the cli- 
mate and soil of these islamls being suited to the plant. For 
the same reason, it is esteemed and partially cultivatefl in Kent, 
and some of the southern counties of England. 

The soil adapted to lucerne is deep and of the lighter v?lass, 
with a frc‘e or kindly subsoil. When these cirfcumstaifc^s do 
not exist, it is better not to attempt the cultivation of lucerne 
in tips country. * 

• Two methods of raising this plant have been recommended 
and practisod,^^ The one is soMng it bromiiiast in spring, some- 
times along wltf\ a corn crop, in the same manner in which we 
sow cIover.s, and sometimes without a crop ; and the latter is 
the better pnleticc, lucerne not being suited to grow freely 
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under the shade of other plants. The other method of culti- 
vating luferne is in rows. Lucerne, like other cultivated fo- 
rage plants, gradually.gives place to the grasses and hardier 
indigenous plants. When cultivated in rows, Sind carefully 
hoed, these native plants can be kept down, and the lucerne 
preserved for a long period in the ground. But, when sown 
broadcast, this cannot be done in the same degree, and the lu- 
cerne then does not generally endiue beyond nine or ten years. 
This is the main iidvantage which the row system possesses 
over tlie broadv^ast, in the cultivation of this plant. 

The best period of sowing lucerne is at or before the middle 
of April. When sown broadcast, the quantity of seeds to the 
acre may be 16 or 18 lb. ; and when sown in rows, 10 lb. 

The soil should be well prepared by deep ploughing, and a 
previous summer-fallow, or follow-crop such as potatoes, tur- 
nips, or carrots. But when.it is wished merely to possess 'a 
few acres of lucerne for the- convenience of soiling, it is better 
to have the soil deeply trenched and prepared like a garden 
bed, and at the same time well manured with <lung and lime. 

When drilled, the rows need not be more than 18 inches 
apart, which Mill give room for tilling the intervals by the 
horse and hand hoe. 

After the seeds are sowm, care must be taken to keep down, 
by means of the hoe, all weeds that sja'ing up amongst the 
plants and in rows. 

In the month of August of the first year when iiiflow'er, the 
crop may be mo\vn, and, after this first <;*utting, the shoots may 
be kept down 1|V' a slight pasturing with sheep, but not while 
the soil is wet, nor continued till a late period. 

Early in the following spring the grouiul is to be horse or 
hand hoed, so that all weeds may be kept down, and the earth 
stirred about the roots of the plants.' In the month of. May 
the crop will be ready for the first cutting. •• 

After being cut, ft is to be horse-hoed in the .intervals of the 
rows. It will now grow very rapidly ; and, wken ready for cut- 
ting, is to be cut again, and, after each cutting, hand-hoed. In 
this manner it may be mown folir or five times in the season. 
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It does not, however, arrive at its full growth till its third 
year, after which it will yield a large return in rich^and early 
foliage. But it requires to be manure4 at intervals, as every 
third year. * The manure may be farm-yard dung, spread 
upon the surface after the last cutting in autumn, or early in 
spring. 

When the system of broadcast is adopted, the differenccr in 
the method of tillage is, that, in place of the horse and hand 
hoe, the common harrow is used, which, passing .over the sur- 
face, stirs the soil about the roots of the plants, and drags up 
and destroys weeds ; the lucerne itself, having a strong root 
striking downwards, is not tom up by this rough treatment, 
but on the contrary, is benefited by the stirring of the soil 
round its roots and steins. 

This plant is eminently wdiolesome and nutritive* It is well 
suited for milch cow's, causing them to yield good and abun- 
dant milk. It is perfectly adapted to the feeding of horses, 
and this indeed is one of the most common purposes to which 
it is applied. It may be used with the like advantage for the 
soiling of any kind of stock. It is valuable for the early feed- 
ing which it supplies, being in this respect considerably be- 
fore the clovers. When wo possess a portion of lucerne, there- 
fore, wo can begin to soil at an earlier period than could other- 
wise be done. 

Portions of lucerne eultivsitpd on the small scale, and with 
care, have been found to maintain a great number of animals ; 
and hence its advocates have formed an erroneous estimate of 
its fitness for extended cultivation. But although lucerne is 
very productive in itself, it is not a species of crop which is 
suited to general culture in this country. It takes three 
years to arrive at maturity, and it is very liable to fail from the 
attaq)cs of insects in the first year of its growth. It requires 
manure to be applied to the surface to keep it productive, and 
this is a waste,tpl mode of apply mg the manures of the farm. 
It requires also adeep rich soil, which is not alw^ays to be found. 
The limit, dien, to which it seems beneficial to confine ^hc cul- 
tivation of lucerne, is to that of a small ]>ortion, for the pur- 
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pose of supplying the place of common forage phots in early 
spring; aifd of using it in addition to these during the summer. 
With this design a few acres may often be very conveniently 
a])plied to its proituction ; but beyond this its eilltivation can 
rarely be recommended in this country. Where the alternate 
system of husbandry is pui'sued, a better method of raising 
green food, for stock is practised, than applying any part of 
the farm constantly to that pui'pose. 

The most productive of the genus Medicago^ is the species 
which has been described ; but there are others which are cul- 
tivated. Two of these may be mentioned : — 

1. Medicago falcata^ YeHow Sickle Medick. This is a 
smaller plant than the last, and is suited to soils lower in the 
scale of fertility. It is cultivated on the poorer soils of Swit- 
zerland, and in different parts of Europe. 

2. Medicago iupulina^ Black Medick, so termed from the 
black colour of its seed-vessels when ripe. This is sometimes 
termed Yellow Clover, and sown by farmers under that name. 

It is also termed Hop Trefoil, from the resemblance of the 
heads of its flowers to those of the^iop. It is an indigenous 
plant, and grows nkturally on dry. and gravelly soils. It is a 
biennial when cultivated. Like most of the leguminous plants 
it is nutritive, and readily eaten hf pasturing animals. It may 
be cultivated for forage or for hesbage, when the land is to re- 
main only one year in grass. 


3. Sainfoin. 

S^nfoin, Onobrgehis has a perennial root, is a na- 

tive of Britain, and is extensively cultivated for green food 
in the chalk and sandy districts of England and France. Al- 
though this species has mi extensive range of the ligbtdh class 
of soils, it is yet, in a peculiar .degree, adapted to the calcare- 
ous ; hence it is found growing naturally in many open downs 
and hilly pastures where the chalk-formation exists. 

Sainfoin is a deep-rooted plant, with a branching stem, 
bearing spikes of beautiful flowers. It grows wonderfully on 
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rocky soils, stretching its roots to a prodigious dei>th aiuoiigst 
the crevices of rocks and open strata. It is, in truth, on dry 
rocky soils that the chief advantages of^the cultivation of sain- 
foin are seen. On a chalky rock, covered with only a few 
inches of soil, it will thrive and grow for many years Vith vi- 
gour, where neither corn nor cultivated herliage plants would 
cover the surface. Like lie*erue, although in a lesser degree, 
it is choked, and nltinuitely extirpated by the ])rc\ aleiice of the 
grasses ; but in a soil ])erfeetly suited to it, aSi in a chalky 
down, it will have a duration perha]>s as long* as any other 
]dant. Although best adapted to the calcareoiLS soils, it will 
gi’ow upon any light soil which hits fi free or open subsoil ; but 
on moist clays it will only last a few years, sometimes not above 
two. 

Sainfoin may sown with a eroj), in the same* manner as 
the cloveit and grasses. In the, following* season, it may he 
mown for hay or green forage, although it does not attain its 
full inatiirity until the third year.* ^\’hen this mode of ma- 
nagement is adopted, the sainfoin should be mixed with one or 
more of the clovers, of which the most suitalde for the purpose 
is white clover, which will add to the weight of the produce, 
w^ithout materially interfering w ith the grow th of the sainfoin. 

When gn^ator care is thought neci^ssary, saintbiii, like lu- 
cerne, may be eultivated in rows, behig regularly tilled and 
horsc-lioe<l during the summer, and mannred at intervals, as 
every fourth or fifth yt‘ar ; but for the most part, it is not 
thought necessary to resm’t to this method of tillagt?, and the 
(‘asier and more con> eiiieiit praetiee of broadcast is ]>referred. 

The seeds of the sainlbin m’e larger than those of the clo- 
vers ; and when sow r.*w’ith the cereal grasses in Spring, A"iittle 
more can' is ncce.ssai’v in covering them w ith the luirrow'^ and 
roller. The seeds should be of a good and tried kind, and per- 
ftjjL'tly fresh, for old seeds do not vegetate in a ]>roj)er manner. 
Idle ([uaiititv, wdieii sown brtAfdcast, may he 4 busliels to the 
actV ; w'luai soV*ii^ in rows, from 2 to 8 bushels. The best pe- 
riod of sowing it is in the month of March, although it is some- 
times sown in I'ebruarv. 

i> d 
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Sainfoin doe^ not bear such frei|noiit ciittinji; as lueorne. 
^V^len iisad for .oiling, it may be cut twice ; when used for 
hay, it shouW be cut once, and the Aftennaih depastured. Sain- 
foin may be used for herbage as well as for foragt% and many 
farmers ‘prefer dej»asturing it in the first year, so tliat in the se- 
cond it may have attained its full growth before it is mown ; 
and this Ls a good practice 

Sainfoin, when it is made into hay, .sliould, like other le- 
guminous fovagG plants, be* cut just when it comes into full 
flower. It is not very apt to be injured by beating, and there- 
fore may be put up more (juiekly than other liay j>lants. I’hc 
produce in hay is generally rei koneil from 1 to 2 tons to the 
acre, in districts where it is cultivated ; and. eonsideidng that 
it is grown on inferior soils, and tliat it yields good aftermath, 
it ivill be seen to be a productive plant. 

If ground is to be mown, for sueecssive years f<»r forage, 
then, on such soils as are suited to it, scarce a bett(‘r oroj) can 
be cultivated than sainfoin, which is easily grown, hardy, and 
productive. But. with regard t<» this particular inode of cul- 
tivation, it cannot be at all commendell. It is not the most 
beneficial mode of vaising croj)s for forage : for, indepcmlently 
of the smaller produce, the keejiing of land under any one kind 
of crop, and manuring it upon the surfaets is to deprive the 
cultivated land of manures for an eml which may be l)i*tter at- 
tained by other means. 

Sainfoin, when sown merely to produce one crop of hay, 
and then to be depastured for such a period as may he thought 
suited to the nature of the soil, answers weD ; but in this case, 
it is vecommeuded that it be sown w ith a proportion of white 
cloved and rye-grass. It is then merelya substitute for the red 
clover, and it is a good substitute, for it is a perennial, and 
will grow on soils on wdiich the red^clover cannot be profita- 
bly cultivated. It is in this way only, it is conceived, that tjie 
cultivation of sainfoin should iJd much extendjjd in this coun- 
try. It m j,y be usec^ as a substitute for red-eJover, in many 
of the sandy, dry, and rocky soils of this country, whicli arc 
intended to reinaiu: for several years in herbage. 
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Allied to sainfoin, is French Honeysuckle, Iledyaarmn coro- 
narium. This is a perennial plant ; but, when cullfivated in 
this country, it becomes biennial. Its flower-stalks sustain 
spikes of rich scarlet flowers, sometimes white, which expand 
in June and July in the second year, and perfect tbeir seeds in 
or Sf*pt ember, after which the roots decay. 

This beautiful ]>hint is a native of Italy, and other countries 
of the Mediterranean, where it jj^rows in great luxuriance, af- 
fording excellent nourishment to horses, mules, and other ani- 
mals. It is generally reckoned too delieate ftir .field-culture in 
the north of Kurope ; but in our gardens it is seen to grow with 
surpassing beauty and luxuriance. 


4. Wild Succory, &c. 

• 

1. The Wild Succory, (^ichorinw Tntybus, is a native of the 
Kritisb islands, as well as of many other eountries. Tt is of 
the natural order ( impost It produces fine blue flowers, 
which oi)'(?n in the morning and shut in the evening. It is eul- 
tivattnl ill many jiarts of Europe^. In Lotnbardy, and other 
parts of Italy, it is sown with other herbs, and esteemed as iii- 
ercasiiig the milk and flesh of cattle. It is there I'egardcd as 
nutritious when made into hay; and is used for feeding horses 
and other cattle by summer sailing. In b'rance and different 
eountries, it is produced extensively for forage and other pur- 
jKises, and enters into regular rotation of the fields. Suc- 
cory is doubtless capable of being rendered useful as a forage 
plant. It is a native, and calculated to withstand the severest 
(^old. It bears drought well, its large leaves covering the 
ground, and its roots striking deep into it. It grows with 
great quickness, comes vfiry early in spring, and may be cut 
scireral times for forage in the ;|^'ear. If used for soiling, it will 
be ready in all dgases before eloVey, and thi;? would be a great 
benefit, as the means of carrying on a system of soiling. 

Succory may be cultivated like clovers, and sown at the 
same time with' corn in spring ;*but the mode of growth of the 
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plant, which is like that of a lettuce, points out a different 
manner of cultivaiion, iis more suitable to it. I liis is by cul- 
tivating it by itself, iuid in rows. 

Under this system, the plant could be easily“tilled by the 
horse and hand hoe. It can be st>wn at any period from 
March to September, and when above ground sliould be hoed 
out to the same distance in the rows as carrots, parsneps, and 
similar plants. 

In the second year, it may be cut for forage as si)on as it is 
ready in si)ring, and the nio^ving repeated tlu’oiighout theyetir 
two or more times, as the crop is ready. Care must be taken 
that it do not shoot forth its tlower-stems and run to seed. 

When the seeds arc sown broadcast, either with or without 
a corn-crop, the quantity maybe from 12 to 14 lb. to tlie acre ; 
but when it is sown in rows, a much smaller quantity will be 
sufficient. . • 

The principal use of succory, as a field plant, is for green 
forage ; though it may be also depastured. It is not well 
suited for being converted into hay, as is practist^d in Italy. 

2. Oriental Bunias, JUtnias orientalise has b(*en recom- 
mended for culture for its leaves. It is of the family i'rnvifcnf'e 
of which some, as the cabbage and tlie rapis liave l>een sdroady 
described, as yielding abundant green forage. The oi’iental 
bunias differs from these in being a perennial. It grows freely 
after being cut, tliougli not with so much luxuriance as tlie 
succory. It is a plant of a very wide range of temperature 
and situation, growing from Arabia bVjlix to Siberia. 

3. Prickly Comfrey, Stfinphytum asperrimnnte is of a natural 

family noted for its mucilaginous produce and emollient pro- 
perties, namely, Boraginet^, It is a ndtive of Caucasus. It is 
a perennial, is doubtless very productive, and is readily con- 
sumed by animals in a green state, aiid grows freely afte»' being 
cut. It is one of many plants wortliy of further experiment, 
as are likewise two native specitjs, officinahe Com- 

mon Comfrey, Symphytum tubvrosvme Tuberous-rooted 
Comfrey. 

4. To this iiiixcd class of 'iilunts may be added Uler euro- 
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pceusy Common Whin, Furze, or Gorse. This is a shrubby 
plant, of which the soft shoots are cropped by animafls ; but it 
does not form the subject of cultivation in this country, though 
in some places where the plant is produced naturally, its young 
shoots are cut oflF, bruised, and given to horses and other live- 
stock. It is exceedingly nutritive, and well relished by animals 
fed uj)on it, and, in tlie absence of culti^'ated forage' plants, 
may be beneficially emjiloyed. 


5. Clovers, Vetchlings, Melilots, &c. 

Of the genus TrlfoUum^ more than 100 species arc enume- 
rated by botanists, many of them deserving of the attention 
of cultiviijors. Those that are of most frequent cultivation 
for herbage and forage in tliis country are the Red and White 
('’lovers, 

Tnfolhim Red Clover, is a native species, and per- 

ennial, but the produce of that which is derh ed from France 
and other eoniitries becomes, when cultivated in this country, 
biennial ; though, by being prevented froin running to seed, it 
frequently lasts to tlie third year or longer. As, however, in 
ordinai-y eases, it is only a biennial plant, that is, being sown 
in one year, and arriving at matiiritv and dying in the next, 
it is not well suited for i>ermaiveiit pasturage. But when the 
purpose is to keep tlie land one year only in forage or herb- 
age, there is none of the species of trefoils which luis been 
found equal to the rod clover for largeness of return and early 
maturity. 

TrifoUiOH repens, (Treeping Wliite Clover, is a native spe- 
cies, hardy, perennial, and suited to a variety of soil and (di- 
matc. No plant known in the agriculture of luirope is so ge- 
Jii^nilly capable of cultivation ^ the white clovcu-. Tliere are 
varieties of it;i 3 [iorc or loss nutritive and* productive. It is 
usually mixed wirii the last species in eultivatiofi, and these 
again with one or more of the grasse.s. 
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TrifoHum h/briditm. Hybrid Clover, was so named by Uu- 
na^us froAi his supposing it to be intonnediate between the 
two last species.- It is u native of the south of hiuropo, but 
has been introduc(‘d into the agriculture of Sweden and tlie 
north of Germany. It seems to be well deserving^ of the at- 
tention of the agriculturists of this country, being of larger 
growth than tJie creej)ing white clover, and like it a iiereuiiial. 
It might, therefore, form a substitute for the red clover in 
cases where land is laid down to perennial herbage. 

TrifoUum minus, Lesser Yellow* Trefoil, and TrtfoUum pro- 
cumhens. Hop Trefoil, are frequently cultivated under the 
common name of yellow clover ; and are, in practice, often 
confounded W'ith the black medick already described. They 
are, how'eyer, both annual plants, and are not deserving of 
cultivation. , 

TrifoUuvi medium. Zigzag Trefoil, is sometinles termed 
Cow-grass or Marl-grass. /Tt is a native plant, i)erennial, and 
of easy culture. Its value, how^ever, as a forage or herbage 
plant is not very satisfactorily determined. 

TrifoHum incarnafum. Crimson Clover, is a native of the 
southern and central parts of Europe. The colour of its 
flow'ers is a beautiful red. But it is an annual jdant, and as it 
must be sown in autumn, that it may flower and arrive at ma- 
turity in the following season, it is not so w*ell suited to the 
system of agriculture practised in this country «as the red and 
white clovers. A variety of this species termed MoHneri, 
with pale flesh-coloured flowers, is latoc* in flowering than the 
crimson clover, but does not otherwise differ from it. 

TrifoHum alexandrinum, IJgvptian Clover, is, like the last, an 
annual plant, and the same remark applies to it with regard 
to its suitableness for culture in this country. It is somewhat 
later than the eriinsoii clover, but scarcely so productive of 
leaves. 

It is not here necessary to enumerate othe?w«pecies of Tre- 
foil. Those^hich experience has shown tc- be suited to this 
climate, and the modes of agriculture practised, are the red 
and creeping white clover. 



FOK FORAGE OR HERBAGE. 423 

Lathyrm^ Vetchling or Everlasting Pea, contains about GO 
species, of which 7 are native. 

Lathy ruH Aphaca^ Yellow Vetchling, Iirs been by some 
tliought to inerit attention as a forage plant from the luxu- 
riance of its growth. Its seeds, however, are said to*be dele- 
terious, which we have seen is the case with another of tJie 
genus before described as cultivated for its seeds, Lathyrus m- 
firns. 

Lathy rus pratensis, Meadow Vetchling, is* common in 
thickets, moist meadows, and even in good .pastures. Al- 
though recommended for herbage by Linnseus, Haller, and 
others, it seirrcely .appears to merit a place amongst tlie culti- 
vated herbage jdants. 

Latkyrus syheafris^ Narrow-leaved Everlasting Pea, is a 
perennial^ plant growing in moist meadows. It has a strong 
root, and J^rows with great luxuriance, intertwining with and 
overpowering the plants around it.*^ How far it is grateful or 
nutritious to pasturing animals, has not been sufficiently de- 
termined. 

Lathyraa latifotius. llroad-leaved bjverlasting Pea, is a W'cll- 
knowii climber, with i)eduneles bearing many gay flowers. It 
has been suggested by botanists that it might be applied to 
agricultural ])uri)ose.s. The plant is perennial, and would yield 
an abundant produce ; l)ut experiments are yet wanting to 
show how far, by its nutritive^ properties, it is calculated to be- 
come a useful forage plant. It has broader leaves than the 
last, but does not difltc much from it in liabit. The two, if 
grown together, would probably yield a large return of pro- 
vender. 

The other native Species do not require especial notice. 
Numerous foreign species might be mentioned, as }delding a 
great, produce in stems ahd leaves, but tbeir uses for the pur- 
poses of the farmer have not been ascertained by experiment. 
Of the whole ^mus, it is to lie, observed ‘that the characters 
are somewhat suspicious. The leavea and stems are often 
bitter, and some of tlieir seeds, as tlu»se of Aphaca and i^ aUvus^ 
slightly ))oisonous. 
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MelihfHs qfichtafh', Common Yellow Melilot, King's Clover, 
or Hart’s Vl'^lover, is a native species of easy culture, and though 
deemed aniiiial, soinerimes remains for more than om^ year in 
the ground. It i.s a tall plant, growing from 3 to n feet Jiigh 
and more, with a somewhat shrubby .stem. It has a certain 
bitterness of taste, and a smell similar to that of sweet-seented 
vernal grass ; yet it does not aj)pear to be disliked by animals, 
and might be eultivatcMl in eei tain eases for forage. 

Melilot HS kiicanf ha, AVIiite-flowered Melilot, is likewise a na- 
tive .«peeies, and of habits and eliaracfter .similar to the last, 
though often growing much taller. 

Melihtus macrorhi;:ay Long-rooted Melilot, is a native of 
Hungary, and is cultivated in some parts of b'urope. It is a 
perennial plant, and miglit yield a considerable supply of green 
forage or herbage on certain sandy soils. , 

Lotas cornicalatus^ Common Bird’s-foot Trefoil, is an abun- 
dant plant in the higher n/itural pastures of this country. It 
is perennial, and in the month of June is readily distinguished 
by its tufts of yellow flowers. It is a small plant in its natu- 
ral habitat, but enlarges by cultivation. 

Lotus major, (ireater Bird’s-foot I'rcfoil, is by some regard- 
ed merely as a variety of the last species ; but its characters 
are distinct, and continue .^o when cultivated under circum- 
stances precisely similar. Both these species, and especially 
the latter, merit attention as herbage ]>lants. 

Common Broom can hardly be incntiomMi as a leguminous 
herbagcj-j)lant, though its young slioots are eaten by stock ; 
but, when old, they are too bitter to be used. One of the ge- 
nus, how(‘^'er^ (U/lisns albas, Spanisli Broom, is used in the 
south of Europe as food for shoe]). 


0. Hkatiis, Si:n<;i;s, and Busiiks. 

These may be said to constitute a class of hfjrbage-plants ; 
they are generally of* very inferior nutritive properties, but, 
forming a large part of the unimproved pastures of the coun- 
try, they are of interest to the agriculturist. 
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Tlie Heaths, Krieetr^ cover a very largo pro]>oriioii of the 
liigh lands of this island, and are frequently found Extending 
to the plains. They indicate very generally the existence pf 
peaty matter in the soil. 

Of the nfitive species, the most abundant is Calluna vulga- 
ris^ Common Meath or Ling, which extends over all the pri- 
mary and transition districts of this country. It is a bushy 
sln*nb, growing from half a foot to 4 feet in lieight. The 
bran^he.s of it afford shelter, and its seeds food, 'to numerous 
birds of the gr^iusc kind, llecs collect honey Vogcl v from its 
howors, and the honey is of a dark colour, and by many es- 
teemed beyond that derived from the lower plains. Almost 
every part of the north of I‘;uro])e abounds with this plant. It 
is used in some j^arts as dried ftKldcr for cattle, and as thatch 
for covering hou.ses and cabins. It is formed into ropes and 
other thiiTgs for which straw is used : a decoction of it is em- 
ployed for the purposes of tanning; a yellow colour is ex- 
tracted from it for dyeing wool : and a si)ecies of ale ctfin be 
made from its young shoots, mixed with a j)roportion of malt. 
In conjuiietion with the dried turf in which it grows, it is used 
in many i)lact*s as fuel, though it is not so* well suited for this 
purpose as the thieker strata of peat. 

Sheep, goats, and cjittle. will feed on the young shoots of 
this and other sjiecies ; hut they prefer the gramineous plants. 
In or<ler to (*ause the young «hoots to spring, it is a common 
practice to set tire to the heath. This should be done in regu- 
lar divisions over a stuck fann, so that successive portions of 
young heath shall be obtained for the pasturing stock. By re- 
gular burning and close i)asturing with sheep, the heafli be- 
comes less in quantit5', and the grasses supply ife place.** The 
l»rocess is slow, but often it is the only practicable mode of 
imiwoving mountain heallis. 

• The Cgperaceoe^ or Sedge tribe, contain numerous species, 
which often sq^^iearly resemble the grasses in appearance that • 
they may be confounded. They are found in marshes, ditches, 
and running water. They are found also in heaths moist 
woods, and meadows ; and ci*rtain species on sands, and on 
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tbe They we a lur mferior oJm to the graaees in 

their nutritive properties* ; for, while the gausses are noted for 
the abundance of sugnr and fecuia which they contain, the 
sedges are reiniwhable for the absence of thest? priiu'iples. 
They are frequently mingled with the grasses, and form u part 
of tile sward of our natural meadows, and sonietiincs they 
intrude amongst (mr cultivated herbage-plants, when they are 
to bo regarded as weeds. Soinetiines, howev er, the plants of 
the sedge-family are iiiiportantfrom their covering large tracts 
of country, an^ affording an ahuiidanf (‘oarsc hei’bagc. Thus. 
the Scaly-stalked Spike-rush, Elvorharts atspitom, grou s on 
certain moors and moist heathy places in great jirofusioii. In 
the Higidands of Scotland it is called Deer's-hair, and occu- 
pying extensive tracts almost exclusively, is valued on account 
of its spring and summer jiasturagc. 

The cotton grasses, too, Erjophora, arc common in bogs, ana 
send fortli leaves very eai*ly in spring. They tlms afford an 
early, herbage in high countries for live-stock. 

The or Rush-family, occur hu’gely in the moister 

pasture-lands of this country. These plants are tlic most com- 
mon indicators amongst us of w etness in the soil. They are 
all of an inferior class as herbage-jdants, though they are 
cropped by cattle in their young state, and in the higher dis- 
tricts are frequently converted into ha\ .. 

The most common species in low wet meadows are, J uncus 
conglomeratus^ Common Rush, dcoiHJ uncus effusus, Soft Rush. 
They are 'best got rid of by removing ^rom the soil the wet- 
ness, whether of the surface or substratum, by draining. 

A trery frequent species in the elevated parts of this country 
Ls Juncus aciififlorus, Sharp -flowered JointtHl-rush. This spe- 
cies is very common in peaty bogs, forming often the greater 
part of their herbage. It is familiarly known under the i;iaine 
of sprit or sprat. Though animals do not cat it readily, unless 
in the absence of b'etter food, yet, being madjj,.into hay, it is 
eaten largely by the hardier kinds of cattle. 
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7. Grasses. 

'The most important of the herbage-plants of this sind other 
parts of Europe are the grasses. Of these, however, many 
are of lo^v nutritive and productive powers, and in cultivated 
gi'ouinls are held to be weeds. But some of ilie less valuable 
kinds require attention on account of th(‘ir frequent occurrence, 
and their adaptation to soils low in the scale of fertil.ty. 

1. Anthoxanihum odoratum^ Sweet-scented V^ernal-grass. 
This is one of the earliest grasses of the spring, coming into 
Hower about the middle of April, and ripening its seeds by the 
middle of .June. It contributes mainly to give that delightful 
fragrance to new-mown hay, so familiar to us. It grows on 
almost e\Try soil ; it is not of itself remarkable for its nutritive 
qualities, nor does it seem to be jieculiarly grateful to cattle, 
although eaten by them along witli their other herbage^ Its 
value is chiefly derived from its early growth, its hardiness, 
and its property of continuing till late in autumn to throw 
forth its hoAvei’ing stems. It can scarcely*form the subject, in 
any ease, of useful cultivation. 

2. Ahpecunis pmtensis^ Meadow Fox-tail, This is a very 

generally diffused species, being a native of Britain and of 
most parts of Europe. Its herbage is held to be nutritive, 
and it appears to be gratefiil to ruminating animals. It is a 
\ ery early grass, is p-irennial, and constitutes a considerable 
part of the richest of our meadows. It does not attain its full 
growth for several years, on which account it is not ^vell Suited 
to the alternate husbandry. The young planls, too, are so 
frequently the prey of insects, and the seeds are often so de- 
fective, that only an infconsiderable portion of them can be 
oalculatcd on arriving at maturity. Notwithstanding of these 
things, this pl|]k!^t, on account* of, its early’ growth, its perma- 
nence in the soil^ and the quantity and, value of its produce, 
deserves to be cultivated when the land is intended for peren- 
nial herbage, * * 
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3. Phleum praten^e, Meadow C'at\s-tail. I'his specitfs ia a 
native of* Britain, thoiiirh it was first introduoed into iiotic-o 
from Carolina. It called hei-d-^frass in America, and is 
greatly valued there as an herbage and forage plant. It 
produces abumlance of foliage early in spring, and may be 
cropped till a late season. There is none of‘ tlic grasses more' 
easily cultivated. It is not a peculiarly good hay-grass, from 
the wiryness of its stem, and the shortness of its afterniatli. 
But still it may be profitably cultivated for this pur])Ose in 
conjunction with other grasses, and* deserves to bi* cultivated 
ill an especial manner when the purpose is to prodiu‘e a sward 
of permanent herbage, or even wlien the land is to remain only 
one vear in grass. 

4. jigrostisnWa, Marsh Bent-grass, is one of the speei(‘S of 

Agrosik which grow on moist soils, and which, haying gene- 
rally creeping roots or stokttis, form fre<pi(‘iitly trOiibIcscune 
weeds. It sometimes passes under the name of Black ( ‘ouch- 
grassr When it takes possession of wet clayey soils, its roots 
penetrate to a considerable depth, a©d from their vivacious 
properties, it is very ditiieult to extirpate them. In more 
favourable circumsVaiices, the marsh bent-grass grows witli 
broader leaves, and assumes the a])pearance of on(‘ of the su- 
perior grasses. It was under this form that it was introduced 
to notice as a beneficial object of cultivation under the name 
of Fiorin Grass. It gi'ows natiKpally in the moistei' soils, and 
extends itself sometimes to the extirpation of less powerful 
grasses, by its creeping roots and stoloFS. Its best property 
as a pasture grass is the late period at which it rises iii the 
season, affording food when other grasses have ceased to groiv, 
and in spring also it affords an early herbllge. These properties 
may render it sometimes expedient to c\iltivate this plant in 
small quantity, mixed with other grasses, when the end iy per- 
ennial herbage, and especially in the case of irrigated meadows-; 
but otherwise it does not possess properties tq.entitlc it to be 
ranked amongst the superior grasses. » 

5. IIolcus lanatm^ Meadow or Woolly Soft-grass, grows 
readily upon all soils, and especially the peaty. ’ It produces a 
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profusion of light seeds, which are easily dispersed by the wind ; 
from which circumstance, when it is once introducdU, the soil 
is with some difficulty freed from it It is disliked by cattle, 
and refused by them when other herbage can be obtained. 
Nevertheless, the woolly soft-grass is not without its useful 
properties. It is superi(jr to the heaths and some of the befits 
of peaty lands. Its easy proj)agation, therefore, on such soils 
is in this respect beii(‘ficial, that a pasture-grass can be sub- 
stituted for the inferior natural prodiua* of the soli. Although 
the woolly soft-grass may therefore be sown on the poorer class 
of peaty soils, it ought to be excluded from those on which 
better kinds can be produced. 

C Jlotctitt (\*ecjping Soft-grass is frequently mistaken 

for the woolly soft-grass, but is readily distinguislied from it 
by its aujfied florets and creeping root. The lierbage of this 
plant is soft and tasteless, ami apparently more disliked by 
stock than that of the woolly soft-^rass. It is a troublesome 
and empoverishing 'weed, which it should be the study ^ the 
husbamlman in every case to extirpate. 

7. Arrhrnafherttm avemceinn^ Common Oat-like grass, is the 
Av(*na elafior of Liniucus, and the Hotcuif (wevaceus of some 
other botanists. It is a coarse though a productive grass, 
gi’owiiig nipidly after being cropped, and producing an early 
and plentiful lierbage in spring. It has been found upon ana- 
lysis to co,ntaiii more of bitter and saline matter than other 
pasture gi'as.ses, aud hence it has been inferred that it ought 
not to be cultivated ulthout a large admixture of other grasses. 
The juster inferenee would he that it should not be cultivated 
at all. The roots, w hich are fibrous in the m^ister sqds, be- 
eonu' bulbous in the *drier, and then the plant is a troublesome 
>veed, difficult to be extirpated. 

8f. Poa Reed Meadow-grass. This species grows 

In situations favourable to it^to a great hedght. It is common 
ip flat and fV;finy countries, ,oi> the banks of rivers and the* 
margins of pools. In the fens of Oambridge and Lincoln 
great tracts arc covered with this gi’ass, which not only affords 
rich lierbage in summer, but abundant crojis of hay for winter 
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forage. It cohtains a larger proportion of sugar than the test 
herbage gfrasses, and is accordingly much relished by pasturing 
animals. It is, however, too purely r ^uatic in its habits to 
all5w of any extension of its culture. It is well suited to the 
swamps and fens Avhere it grows natiiralh', but can scarcely 
be cultivated beyond tlKUu. 

9. Poa Floating Meadow-grass. Tliis plant is 

found in ditches, staguaiit waters, and other moist situations, 
its stem growing from 1 to 3 feet high. Its seeds are the 
manna of the siiops, and are gathered abundantly in Poland, 
Russia, and some parts of Germany, where they are used as 
food. It is found in New Holland, a country abounding in 
vast marshes. It has been thought by some that it might 
be cultivated in this country. It is to be boli('V(*d, however, 
tliat it is rather too aquatic in its habits to admit of cultiva- 
tion, except in cases where it could be partially eoVered with 
water. 

10. f Poa apui//a, Annual Meadow-grass. This species hr. - 
an annual root. It continues to flower throughout tlu‘ .sprbig, 
summer, and auaiimi, and sometimes even in vvinter. It rarely 
attains, oven in the most fertile situations, a heiglit nt‘ more 
than 10 or 12 inches. It is, however, tlie most prob^ic of all 
the grasses. The only case in which wc (?an sup]»osi* rlii* 
species deserving of cultivation, is when other grassoo had Uied 
out ; and when, by being sown en the sward of these gra.sses 
in spring or autumn, the annual meadow-grass might be ex- 
pected to aiford a gi’owth of herbage in*:a +ew m<*atlis. 

11. Poa trivialis^ Rough-stalked Meadow-gras‘ , is one tb( 
superior pasture grasses, forming a jiart of our ricln^st meador. >. 
Its root is fibrous, and its stems are rotighisl., and hcnc^ 
name. Rough-.stalked meadow-grass is nut»;tive, a?* ' gi.atly 
relished by pasturing animals. It rcup^iires, how. sitn .tioiis 
somewhat sheltered and moist. In dry and e* jsed "rouwl 

I * • 

its produce is inconsiderable and this circnmjS|:ancc mast (Ic- 
termine, in certain caares, the expediency of oultivating it. 

12. Poa pratennis^ Smooth-stalked Meadow-grass. This 
species is distinguished from the last by its having a creeping 
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root, and by the sheaths of the stem being smooth to die touch. 
It comes early, but, in this resiiecl. is equalled* by other 
grasbcs believed to bo more productive, and after being cropped 
in summer it* grows slowly. It is inferior to the last-mentioned 
species, and it may be questioned whether it deserves to be 
reckoned amongst tlie superior pasture grasses. 

13. Foafrrtiiis, Fertile Meadow-grass, is a native* of Ger- 
many, where it is esteemed one of the superior pasture grasses. 
It grows in wet situations, and near rivers. It is said to per- 
fect its seeds abundantly. Experiments, hojvever, are yet 
wanting, in this country, on the value and uses of this species. 

14. Dach/lis glomeraia^ Rough Cocksfoot. This is a coarse 
but very nutritive gi’ass, of early and rapid gi’owth. Although 
a native of Britain, its seeds were introduced from Virginia 
about the yesir 1780. It '•'as not, however, cultivated till 
mi‘,ny years afterwards. It is justly held to he amongst the 
superior pasture grasses, and is suited for forage as well as 
for herbage. U is more nourishing in spring than in autumn, 
and rc<piir(^s to be closely eroj)pod : for, when suflered to grow, 
it rises in tufts and patches, and loses greatly of its nutritive 
])!* -jperties. Oxen, liorscs, and sheep, eat* this grass eagerly. 
Cocksfoot should always be soAvn in combination with other 
grasses, as the rye-grass, the meadow -fescue, and the other 
finer grasses. 

15. (U/u'tsurus erhtatus, Cr/*sted Dog's-tail, luis a wide range 
of soils and situations, and is jdentifully produced in most of 
oi;r natural pastures. It flowers somewhat late, and its culms, 
wlien it perfects its seeds, become hard and Aviry, and are re- 
jected by pasturing stock. Althotigh slow in arriAung af^per-* 
feetion, late in flowering, and not very productive, this gi'ass, 
on account of its etisy culture, and the thick sward which it 
temls to produce, has bee& recommended for cultivation. This, 
li 4 >wever, should only be on interior sheep pastures, for the 
plant is not to Jje regarded as*oi^ of the superior grasses. 

'IG. Festuca a^nna^ Sheep^s Fescuergrass, is one of the 
smaller grasses growing on dry light elevated grounds. It is 
entirely an herbage plant, arid is only referred to here be- 
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lause botanisfs have siwkcw of it with approbatioij. It k « 
^rass, however, ^.-hich -there can be no object in cultivating in 
^able soils ^ this country. The business of the fanner is to 
itock his pastures witli the best grasses wliich they are capable 
>f producing : inferior kinds will quickly tend to occupy the 
[round. , . ^ 

17. Vestnca fJifriusvHiqj Hard rosruc-grass, is likowi.se one 

f the small suited to the pasturagj^ of slieep. It pre- 

ails on the lighter soils, hut is fomnl also in good natural 
lastures.*. It is superior in size 1o sheep’s fescue ; hut v^t it 
S Wit sufficiently productive to deserve especial cultivation. 

18. Fesfuca loltacca^ Spiked l^^cscue-grass, grows in moist 
aeadows, and is said to l)e very productive ; but experiments 
ire yet wanting on its value a.s an agricultural plant. It 
•arely with us perfects its seeds ; which, however, would jiot 
)e an objection to its cultivation were it otberwise useful, 
ince seeds, in sufficient ^|uaiitity, might be obtained frou; 
)the^* countries. 

19. FosfHca pra/e)isi's^ Meadow l‘\?seiu*-gTa.NS, is justly rank- 
jd amongst the superior grasses. Although a large it is not 
t coarse plant, ^ and does mat, like some of the oUjer larger 
passes, form tufts in growing, "riie leaves iire sueeuleiit, and 
'eadily eaten by the larger pa.sturing animals. Its root is 
perennial and fibrous. It is found in the natural ineadoW.s of 
Jur> richer clay-land ..ysill&s, and may form a ]»art of tlie pasture 

all lathd of tolerable quality, laid down to perennial herb- 
age. K requires, however, a longer time to ai rive at its fe.ll 
naturity than some others of the suj)erior''' pasture grasses, as 
:he docksfoot, and therefore, less suited than they to the 
dternate tillage. ' 

20. LoUum perenne^ Perennial Darnel or Il}'e-grass, is one 
rf the most important of thq.gramijijite herbage plants. It 
is the most gerierall y cultivated m ;3^e herbage-grasses <in 
Europe. This cirhumstancq it* owes to its Cctfly maturity, to 
its wide range of te^)eratm[N> and Ji(i»i1s, and to the abundance 
krid facility with which H can 1|er raised from its seeds. 

However vj^qable the ryo^i^ss from these* qualities bi*, it 
3 
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wants certain properties whidi others of the gi’asSes possess, and 
a good permanent m6ad6wt therefore, wilThest be jpr<}cured by 
imitating the natural process of mixing 'grasses together. In 
this manner, tibc different kinds coihing into fldwer ati^fferent 
periods of the year, will better aflbM a succession of herbage 
throughout the season. • 

The characters of this plant are greatly modified by the ef- 
fects of climate, soil, and cultm*e, and this has given 'rise to 
numerous distinctions, founded on the &il{>posed* qualities of 
the different sorts.^ The value of these to the agriculturist is 
mainly determined by the number and broadness of their 
leaves, their permanence ifi the soil, and the vigour with which 
they grow. 

There are two kinds, however, which mubt be distinguished 
ii’oni each ptlior in practice. The one flowers for successive 
years, und*is therefore termed p6rcnnial; the other flowers 
in the second year, and, having btVne its flowers, the root 
decays. This is, therefore, a biennial plant, but it is gene- 
rally termed anniud rye-griiSb It is more productive tlian the 
perennial kind in the jear after being sown^ and hence, when 
the pui'i’ose is to retain the land one ycMfcr for a crop of 
herbage or forage, the shorter-lived variety is to be preferred. 
There ai’e no means of distinguishing the biennial from the 
pc^reiinial kinds bj their seeds alone, ^luid great losses have 
.been frequently sustained by iListakiug the one for |;he other, 
when the purpose has been to keep the land for several years 
in grass. When the laufl is to remain for more than one year 
in grasJi, the perennial kinds must be sown. * 

Rye-grass should always be sown with some of •the elovers. 
Mixed with tlie red clo\ep, as will be afterwards seen, it is 
well suited for hay. No other mode has yet been discovered 
equal U> this for protj^cing a crop of hay wltth certainty and 
eedhomy, as the experience of fanners in tjie noi*th of Eng- 
land in Scotland^ Flanders, auc] other parts of Europe, testi- 
fies. 

21. "LoUum ItaUcum^ Italiah^ Bye-Grass, is cultivated in 
Italy, and other parts of Europe. It is probabty in most cases 
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of biennial duration, but by being cropped or movm before 
flowering, it may remain for several years in the ground. It 
reproduces itself freely from its seeds, which are scattered im- 
mediately on their becoming ripe. It grows with greater luxu- 
riance than the common rye-grass, and its nutritive properties 
may be inferred from the eagerness vrith which it is eaten by 
animals. It ^pears to be a very valuable herbage-plant ; but 
farther'experiments are yet required to show how far its per- 
manence in ‘the ground can be depended on. 

« U 

It thus appears, that the native grasses which experience 
has fully shown to be of the superioi^ class, and suited to culti- 
vation, are : — 

1. A.iopecuni8 piatensis — Meadow Foxtail. 

2. Phleum piatensc — Meadow Cat*s-tail. 

d. Festuca pratcnsis — ^Meadow Fescue. 

4. Poa trivialis — ^Rougk-stalked Meadow-grass. 

^ 6. Dactylis glomerata-^Ro^gh CockVfoot. 

Lolium perenne—* Rye-grass. 

'■ To which may now be added, — 

» 7. Lolium itaKcum — Ital^m Rye-grass. 


8. Burnet, &c. 

Bumel^ Poterium^Sanguisorba, has been frequently recom- 
mended, and partially cultivated, as an herbage-plant. It is of 
the Rose family. It grows naturally on dry and calcareous 
soilg, with a stem of about a foot or more in height. It is a 
vevy hardy .perennial, remaining verdant during the winter, 
and yielding an early spring food. It is tliis that constitutes 
the sole value of bumet on the inferior class of calcareous soils 
on v^hich it grows, for in weight of produce and nutriti/e pro- 
perties it cannot })e compared^with the clovers, and other^le- 
^minous herbage-plants. * 

,The Com Spurrejr, artfensis, cultivated iii some 

countries for herbage. It is of the Pink tribe of Plants, and 
is a native of i;he Oldr and New Continents, growing about 
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Quobeo, and the river Columbia, and plentifully in the gardens 
and fields throughout Europe. It is termed Speigulb, or Sper- 
gularia, firom the property which it possesses of spreading its 
seeds It is by all foreign writers extolled «s being very nu- 
.tritious, and giving a rich flavomr to butter. It is valued for 
its rapid growth. Being sown on the stubble in autumn, it 
will produce a crop in the same season. It ,is with us, how- 
ever, regarded as a weed, and, from the smallneW of its pro- 
duce, can be of no value as an herbage plant under the, system 
of agriculture pi^^ed in this country. . 

The Yarrow, Achillea Millefolium, of the natural fiunily 
Compositce, is a plant which is found in our richer meadows, 
and is closely eaten by pasturing animals. The yarrow him, 
on this account, been cultivated along with' other herbage- 
plants, though with what precise benefit hit not been wril de- 
termined*. • 

Ribwort Plantain, Plantago lane^olata, has been extensively 
cultivated in this country as an’ herbage-plant, under thaname 
of Rib-grass. It is easily raised, and is eaten in its^ young 
state by pasturing stoch : but no experiment has yet shown 
that it ought to take the place of gramineous and leguminous 
plants of known value. 


Of the various plants wliiclf have beep enumerated, some are 
chiefly adapted to forage, some to herbage, and others may be 
employed partly for fta-age and partly for herbage. Several of 
the forage-plants, from their habits of growth, ate best culti- 
vated by themselves, or with a very slight ^termix^ire of 
stranger plants. Of Ihis kind are the tare and other vetches 
which are mown for forage ; lucerne, sainfoin, when used for 
forage ; wild succory, and others. The trefoils, again, and the 
dther smaller leguminous herl^ge-plants, are best mix^ with 
s^e of the gi;i!8ses ; and it ie^a point of useful practice, to de- 
termine what kinds riiould be selected,’ and in what propor- 
tions they should be mixed. « 

The most frequently employed of the leguminous plants for 
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mixed forage and herbage are the red and white clovers, and 
of the indigenous grasses, rye-grass. This grass is well suited 
for general culture, arriving more quickly than most of the 
others at^mattirity, producing Abundance of seeds,' at all times 
easy to be obtained, and growing well under the shade of com. 
For whatever period, then, land is to remain in grass after 
being sown, it will generally be well to sow such a quantity of 
the seeds of the rye-grass as will produce a crop of that grass 
alone, independently of the other grasses which may be mixed 
with it. 

If the land is to remain for only one year in grass, then the 
rye-grass alone will be sufficient to form with the clovers good 
forage and herbage ; yet it will add to the value of the pro- 
duce even fpr a single year, to sow with it a small proportion 
of the seeds of any of the indigenous grasses ; and ,of these, 
the best for this especial purpose is the meadow cat’^tnil, be- 
cause it is the most easily pV*opagated, and arrives the soonest 
at maturity. 

There may be sown 20 lb. of these tvro grasses in all, and 
10 lb. of red and white clover, of which four-fifths may be red 
clover. The proportions may be — 

Rye-Grass, . . . . 17 Ib. 

Meadow Cat*s-tail, ... 8 

— 201b. 

Red Closer, . '1 . . 8 

White Clover, ... 2 

» — 10 

30 lb. 

A mixture in these proportions will 'yield a good produce 
for one season, whether it is used as herbage or forage. 

But if the land is to remain for more than one year in grass, 
then a mixture may be made of such of the other superior 
grasses as can be procured ; w^iile the quantity oi^the red clover 
may be diminished, and some other of the leguminous herbage 
plants mixed with the clovers. We may sow in this case 12 lb. 
of the rye-grass seeds, which m most cases will be sufficients 

6 



FOR FORAGE OR HERBAGE. 


437 


secure a crop of this plant alone ; and we may sow the other 
grasses in such quantity that the whole shall amount to 24 lb. 


The following may be the proportions: 

Meadow Fox-tail, .. . . . 3| lb. 

Meadow Cat's-taS, .... i * 

Rough Cock’fl-foot, .... 8 

Meadow Fescue, .... 2 

Rough-stalked Meadow-grass, . . f 

Rye-grass, 12 

■ -.241b. 

To which are to be added : 

Red Clover, ..... 2 

White Clover, 6 


Bush Vetch, Tufted Vetch, or other pe- 
rennial leguminous herbage plants, 2 

— 10 

341b. 

In the preceding mixture of grasses, the quantity of rye- 
grass is equal to about half a bashel ; and with regard to the 
other grasses, the proportions are such that eacb will, in ordi- 
nary circumstances, produce an equal number of plants. These 
proportions are obtained by computing tht? number of seeds in 
a given weight, and tlie number of each which, on an average, 
is found to vegetate. 

Were it wished that the rye-grass should be merely in pro- 
portion with the other grasses, and that each kind should pro- 
duce an equal number of plants, the following would be nearly 


the proportions : 


Meadow Fox-tailj .... 

. 6| lb. 

Meadow Cat's- tally] .... 

1 

Rough Cock's-footy .... 

• * 7i 

Meadow Fescucy .... 

3 

Rough-stalked Meadow-grasSy . 

14 

Ryc-grass. 

51 


241b. 



( 488 ) 


VKI. WEEDS OF AGRICULTURE. 

The plants whieli have been described are those which form 
the subject of especial cultivation. The weeds of agriculture 
are those which grow amongst the cultivated plants, and which 
it is the provilice of the farmer to destroy. The prevail!^ 
plants of tills class vary in every country, and in different parts 
of the same country. 

• Weeds may be divided into two general classes ; those which 
propagate themselves solely by their seeds, and which, having 
once flowered, perish ; and those which have perennial roots, 
and flower and bear seeds for successive years. The first are 
annual or biennhil plants, according as they require one or two 
years to complete the perio^ of their vegetation. The second 
are pecrennial plants, and grow again from the roots, as well as 
propagate themselves from their seeds. 

In the case of annual or biennial weeds, if the stem is de- 
stroyed at the time^of flowering, or just before it, the indivi- 
dual is destroyed, and its further means to propagate the spe- 
cies are taken away ; but in the case of perennial weeds, the 
destruction of the stem does not infer the destruction of the 
plant, because the plant has the power of propagation from 
the roots.^ From this distinction, it would seem more easy to 
destroy annual than perennial weeds, yet this conclusion does 
not always hold ; for some of the annual species have such nu- 
meroys minute seeds, that it is often very difficult to extirpate 
them, and when they have got into ground, keep possession 
even more inveterately than those which have the power of 
springing again from their roots. ' 

Of the perennial weeds, greatly the most troublesome Bm 
those which have creeping roqts; for these exti^nd themselves 
below ground, and if any of the parts of the roots remain, thei&e 
may give birth to new plants. 

Either class of weeds may bb frequently destroyed by the 
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same means, namely, by assiduous tillage of the ground ; but 
yet a natural division of them is into such as have iv^nual and 
biennial roots, and such as have perennial roots. 


1. Annual and Biennial Weeds. 

Of weeds which have annual or biennial roots, the following 
are the most prevalent in this country. 

1. Sinapis arvensis — ^AVild Mustard. 

2. Raplianus Raplianistrum — ^Wild Radish. 

5. Papaver Rhoeas — Com Poppy. 

4. Centaurea Cyanus — Com Blue-Bottle. 

6. ChrysantheiDum segetum — Corn Marigold. 

6. Pyrethruni inodorum — Com Feverfew. 

7. ^nchus olcraccus — Sow-Thistle. 

8. Cnicus lanceolatus — Spear Plume-thistle. 

9. Arctium Lappa — Burdock. \ 

10. Agrostemma Githago — Com Cockle. 

11. Stellaria media — Common Chick weed. 

12. Spcigula arvensis — Cora Spurrey. 

13. Galium Aparine — ^Goose-grass. 

14. Urtica urens — Small Nettle, 

15. Lamium purpureum — ^Rcd Dead-Nettle. 

16. Galeopsis Tetrahit — Common Hemp -Nettle. 

17. Euphorbia hclioscopia — Sun-Spurge. 

18. Polygonum convolvuliis^Climbing Buckwheat. 

19. Polygonum avicularc — Knot-grass. * 

20. Ervum hirsutum — Hairy Tare. 

21. Lolium temulen?um — Bearded Darnel. 

22. A vena fatua — Bearded Wild Oat. 

23. Bromus mollis — Soft Brome-grass. 

1. The Wild Mustard, the Charlock jf farmers, frequently 
springs up in vast abuisdancc in fields of growing com. It 
flpwers in May or June, and as it ripens and sheds its seeds be* 
fore harvest, itjs difficult to clfi^ate it. Sometimes its flowers 
aib cut off by a spythe or hook as they pse above the com in 
spring ; and sometimes they are pulled up from amongst the 
com by the hand, which is an Unsatisfactory and operose me- 
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thod. The row culture is, in an especial degree, beneficialin 
the case qf this and similar plants, for the first crops of them 
can be cut down by tbe hoe in spring. But the period most 
suitable for liestroying the wild mustard is during the summer- 
fallow aAd fallow-crops. Yet under any. circumstances it is 
difiieult to subdue it, its seeds lying for an indefinite period in 
the soil, Until brought by the plough within the influence of the 
air. Often it springs up without any known cause, and covers 
entire fields. . It abounds in fields of turnips, contending for 
mastery with the young plants. Other species of sinapis also 
spring up in cultivated ground, but this is the most prevalent 
and hurtful. 

2. The Wild Radish, or Jointed (^^harlock, like the wild 
mustard, has yellow flowers, and grows and sheds its seeds 
amongst corn. The two plants, from their similarity, are fre- 
quently confounded together, «and pass under the common name 
of charlock. 

3. J'he Corn Poppy is distinguished in summer by its gay 
red flowers. It sometimes rises in large quantities in corn- 
fields, especially in soils that are dry, sandy, or gravelly. It 
receives the name cf red poppy, com-rose, red-weed, &c. 

4. The Corn Blue-Bottle is of a genus which contains seve- 
ral species known as weeds. That, however, which is peculiar 
to corn-fields is the corn blue-bottle. It grows amongst corn, 
but rarely in great quantity, ani\.its presence merely indicates 
careless farming. 

5 Thd Corn Marigold is of a genu^ that supplies our gar- 
dens and greenhouses with many beautiful flowers. From the 
coloiu of its flowers it is in some places termed yellow bottle, 
in ottter placek gowlands, or yellow gowans. It grows amongst 
fields of corn, and may be pulled by the hand. It is not in 
this country a very generally diffused weed, being found only 
in particular parts. But in some sandy districts of Europe it 
prevails to so great*a degree as to destroy the crops. 

6. The Corn Fevei;few or Sdentless Mayiyeed, is gcneraKy 
classed by farmers, under the name of Mayweed, with two other 
plants of, similar appearance, Stinking Chamomile and Wild 



AND BIENNIAL WEEDS. 


441 


Chamomile. The corn feverfew rises sometimes in cultivated 
land in considerable quantities. 

The com poi)py, the com blue-bottle^ the corn marigold, and 
the different mayweeds, may be said to form a class. They 
grow up with the crops of com, and announce by their beauti- 
ful flowers the return of the warmer season. They are not of 
the formidable class of weeds, and yet assiduous tillage is re- 
quired to eradicate tliem. They are frequently conveyed to the 
farm with the seeds of corn, and then careful winnowing is the 
best preventive. 

7. The Sow-thistle grows in fields of corn. It is of a family 
of plants whose light seeds arc widely dispersed by the winds. 
But although a common, it is not a dangerous weed. 

8. Spear Plume-thistle is one of a genus of troublesome 
weeds, but which arc mostly perennial, while the spear plume- 
thistle is^iennial. It sometimes abounds in old pastures. It 
may in all cases be destroyed by cutting it over when in flower, 
and before its seeds are ripe. 

9. The Burdock is a familiar plant, whose hooked scales fas- 
ten themselves pertinaciously to clothes and the fur of animals. 
It is a biennial plant, seldom injurious, aild easy to be extir- 
pated. 

10. The Corn-Cockle or Cora-Campion, is of the pink tribe 
of plants. The flour of its seeds mixed with grain injures 
greatly the quality. The seeds are heavy, and, on this account, 
cannot be separated from com in the operation of winnowing. 
It grows singly, chiefly amongst wheat ; and being easily dis- 
tinguished, it can be pulled up by the hand. 

11. Common Chick weed is of the same natural family, but 
of a different habit of* growth. It grows not alone, but ^thickly 
in the parts of fields which are enriched by the dung of animals. 
Under careless manageftient it is often a troublesome weed ; 
and, in fields of turnips, it will contend for mastery with the 
young plants. ^ 

^ 12. Corn Spqrrey, likewisb of tlie Pink tribe, sometimes 
grows thickly in corn-fields, and then it indicates bad c ondition 
of the soil, or'careless farmin||. 
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toce Idhiidied with hooked hriitled^ which attach themaclvcs to 
the fur df aninials, and in tbk manner are diaaeminated. In 
some parts of Enpfland it is a trooblesomo weed, but in other 
parts it fe comparatively inoffensive. 

14. The small Nettle is an annual plant- It sometimes ex- 
tends over eiJtivate<l fields, and ffonenilly indicates that tlio 
soil is enriched^ by i)ntrescent Mibstaiioes. 

15. The Red Dead-nettle, tlioii|(h termed a nettle, is of the 

l^Iint tribe of plants. It is thus of tln» same family os the mint, 
the marjoram, the sage, and the th}7n(s plants all harmless, 
and possessing cordial and stomachic properties. The red 
dead-nettle 'is sometimes frequent in fields, especially near 
hedges, and in sheltered ])laecb* * 

16. The Common licmprnettle, also of the Mint tribe of 
plants^ is common in corn-fields* Ki^apers arc srunetuncs af- 
fected by severe infliunmation in the hainl by grasping it. It 
is covered by bristles, and these, on being pressed, emit a poi- 
sonous fluid. 

17. Sun-Spurge is one of a family of plants which yield a 
peculiar milky juice. It is sometimes abundant in corn and 
turnip fields. 

18. Climbing Buckwheat, is gi some places termed bind- 
weed, or bearbind. \Vhen in quantity it is apt to overpower 
the corn.* It is frequently seen twinivg round turnips and 
other plants. Its seeds are said to injure wheat ; but the seeds 
are in themselves nutritive, and, if mixed with oats, will not in- 
jure tlSeir quality. 

19. Knot-grass is another of the buckwheat genus, of fre- 
quent occurrence ; but it abounds moiV* in waste places than in 
cultivated grounds. 

20. Hairy Tare ife a legiuninotis plant which, frequently oc- 
curs in cultivated fields, and thdn it is a hur^fuf weed. 

Several of the annual grasses are of frequent occurrence m 
cultivated grounds. 
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2L The Beerded Daniel ia oommcm in some coimtiies^ bht 
it is comparvdvely rare in tlii& It has been eondeipned as a 
peisonous plant more than 200Q years. 

22. The Btarded Wild Oat is often a very pernicious #eed. 

its seeds readily drop out when ripe ; and as it ripeift sooner 
than the cereal grasses, and then sheds its seeds, it is difficult 
to extirpate it It is frequently conveyed with the sOed-com 
to the ground, and thus may be propagated on the best ma- 
naged farms. • 

23. Several of the Brome-grasses are found y weeds in our 
corn-fields. The most frequent of these is the Soft Brome- 
gi*ass, in some places termed goose-grass. The seeds of thii| 
plant are like those of rye-grass, and are propagated along with 
that grass. But the plant itself is easily distinguished from 
the rye-grass ; and when the latter is to be thrashed for seeds, 
the Brome-grass may be picked gut by the hand. 

The list of this class of weeds might be greatly extended, 
but this does not seem to be here necessary. They are^all of 
them best extirpated by diligent tillage. The better culti- 
vated a country becomes, the less prevalent and hurtful will 
be this class of plants. 


2. Perennial Weeds. 

1. Ranunculus acris — Upright *Meadow Crowfoot, ami other Ranun- 
culi. 

2. Senecio Jacobea — Common Ragwort. 

Tussilago Farfara — Coltsfoot. 

4. Beilis perennis — Daisy. 

5. Chrysanthemum Leucanthemum— 4>ieat White O^^-eye. 

6. Cnicus arvensis — Cdm or Way-thistle. 

7. Centaurea nigra-— Black knapweed. 

8. „Sonchus arvensis — Corfi Sow-thistle. 

9. Lamium album — ^White Dead-nettle. 

10. Rumex obtusifolius — ^Broad-I&iyed Dock. • 

Al. Polygonuiff^amphibium — AmplAbious Persicaria. 

12. Urtica dioica-Mlreat Nettle. / * 

13. Agrostis alba — ^Marsb Bent-grass. 

14. Arrbenatberum avenaccum^&ommon Oat-like Grass. 
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16 . Holcus mollis— Creeping Soft Grass* 

16. Tritjcum repens — Common Wheat-grass. 

17* Juncus efTusus — Soft Rush> and other Junci. 

18. Ericce— Heaths, and othc^ shrubby plants. 

19. Fflices-i-Ferns. 

20. Musci — Mosses. 

1. Tfee Upright Meadow Crowfoot grows in a great vanety 
of soils and situations. Like most of the dangerous family to 
which it belongs, it inflames and blisters the skin. It is too 
acrid to be eaten by cattle, unless largely mixed with other 
plants ; but so mixed, it is- consumed in small quantity, and, 
from its abounding in our meadows, is perhaps designed to serve 
as a condiment. In common with some others of the genus, it 
is termed butter-cup, or butter-flower, from a popular notion 
that it gives the yellow colour to butter. It, however, injures 
the butter, whose yellow colour is due to the richi^ess of the 
pastures, and not to these acrimonious plants. 

The Creeping Crowfoc^i:, JRanuncHlus repens^ and Bulbous 
Crowfoot, Fanunculus bulbosusy resemWe the last in their pro- 
perties. They adorn our meadows with their bright yellow 
flowers, and arc qpmprehended under the common name of 
butter-flower, butter-cup, and sometimes of king^s-cup, golden- 
flower, &;c. The breaking up of grass land for^a course of til- 
lage is the only means of eradicating tliis class of weeds. 

2. Common Ragwort is a large %vell-known ^^eed in pasture 
fields. It receives markiy names,* as ragwort, ragweed, canker- 
weed, &o. It has a perennial root, and gi*ows to the height of 
2 or 3 feet. It is best kept domi by pasturing with sheep, 
which eat it in its early stages. By being pulled up by the 
hand, « which ean be easily done %vhen the ground is soft from 
rain, it can be extirpated in grass fields wthout taking up the 
land for a course of tillage. 

3. Coltsfoot grows chiefly in moist clays, and especially in 
marly soils. Its broad leaves Oirerspreading the surface, it is 
very hurtful where it j)revaift. t Tillage and divining, and im- 
proving the texture and fertih;:y of the soil, are the means to 
be adopted for rooting it out. 
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4. The Daisy, though every-where loved and admired as 
the harbinger of summer, and the ornament of our fields, is, in 
the judgment of the farmer, a weed. Where it prevails too 
greatly, the land requires to be renovated by a course of good 
tillage, and by lime. 

5. The great White Ox-eye, sometimes also called the great 
white daisy or moon-flower, often abounds in pastures, and<is 
only to be extirpated by tillage. 

6. Thistles form a class of weeds very formidable to the 
agriculturist, from the ease with which they are disseminated 
by means of their downy seeds, and the difficulty of eradicat- 
ing thebi. Some of them have deep vivacious roots, and alb 
of them, on account of their vigorous growth, and their strong 
spreading leaves, are injurious amongst the cultivated plants. 

The mqist common of tha thistle kind is the corn or way- 
thistle. This plant has strong, creeping, and vivacious roots, 
the habit of which is to strike doWp to a great depth in the 
groimd. If any parts of these roots are left In tlie soilyithey 
will again give birth to numerous plants. 

The means of extirpating the way-thistle from land is by a 
continued tillage and deep ploughing. Even an efiicient year’s 
summer fallow will not always effect this ; for- when laud has 
been thoroughly overrun by the plants, they will spring up in 
future years, and require successive years’ tillage thoroughly 
to exterminate them. ^The**lands of ^various parts of this 
country used to be greatly more covered with thistles than 
they now are. In sonfc parts of Scotland, they were once so 
abundant, that they used to be cut regularly for five or six 
weeks in summer to supply food for the wTetched cattle of the 
day. In well-cultivat^ districts tliey have been got under, 
though, so great is their tenacitj" of life and power of propa- 
gating, that tliey demand constant attention on the best cul- 
tWrated farms, and, under ne^lig<-mt management, never fail 
to^take possession of the soil. ^ I^w lands brought into culti- 
vation are often entirely covered^vith this species, and a course 
of tillage is necessary before it^can be subdued. 

In the ordinary management of a farm, thistles will some- 
times spring up in great abundance with the first crop of oats 
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after grass. In this case, they most be Weeded early in sum- 
mer, by being cut over near the surface, which is conveniently 
dime by .the weed-hook (Fig. 123). The sole effect of this, 
however, is'to retard the growth of the plant, and prevent it 
from running to seed, or contending for mastery with the grow- 
ing com. 

Thistles sometimes spring up in great plenty in old pasture 
fields. In this case, they should be cut close to the ground at 
least once a-'yeor, so as to prevent their smothering the pasture 
plants and running to seed. But it is only when the land is 
broken up for tillage that effectual means can be used for de- 
tstroying them. Instruments indeod) have been devised for 
pulling up thistles from the ground, but the roots of the plant 
are too easily broken, and the smallest portion left in the soil 
will spring again. 

The thistle not only grows from its creeping vivacious roots, 
but is widely disseminate^ by its light downy seeds. Thistles 
therefore ought to be cut down before being permitted toper- 
feet their seeds ; and they should never be suffered to grow in 
waste places and hedges, whence their light seeds may be car- 
ried to poison thfi neighbouring fields. Further, when they 
have been cut down at an advanced stage, they should not be 
left on the ground, for, like many compositse, they will mature 
their seeds though separated from the ground. . 

7. Black Knapwee4,is one of a clas^of thistle-like plants. It 
is termed horse-knot, and receives many other local names. 
It is a hurtful weed in pastures where it prevails, increasing 
much by the roots, and being extirpated with difficulty. 

8)|The C(^n Sow-thistle is a frequent plant in corn-fields, 
distinguished by its tall stems and large yellow flowers : but 
it is not usually a very hurtful weed. 

9. The White Dead-nettle is occasionally common in« corn- 
fields. Having a strong, crefjping, perennial root, it should 
be carefully extirj^ted. T^is is one of Mint tribe of 
plants before referred to. 

10. The Dock genus comprehends a variety of species known 
to the fitnner as weeds. These plants produce a large quan- 
tify of seeds, which they readily mature. The seeds are heavy, 
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and though diffused by the smaller birds, to which they serve 
as food, they are not so readily disseminated by th^ winds as 
those of the thistle kind. They, however, vegetate freely when 
they fall on *the ground, and produce plants, which, when once 
allowed to extend their roots in the soil, it becomes difficult to 
exterminate. The roots are vivacious, and, if cut into pieces, 
the separate parts will send forth shoots. It is 'more easy, 
however, to raise up the roots of docks than of thistles by 
means of instruments, which receive the lower part of the 
stem in a cleft, and being used as a lever, wi:ench the plant 
from the ground. But the only effectual method of extir- 
pating docks, as of mos^ other weeds, is by summer fallow or 
cleaning crops. The seeds of docks are often conveyed to the 
farm mixed with grass-seeds. When this takes place, the 
docks wiU frequently establish themselves with the grasses, and 
grow vi^rously the second yean They should be then pulled 
up by the hand, so as to prevent 'their running to seed and 
further overspreading the ground. The species of doqks are 
very numerous. The most common is the broad-leaved dock, 
which is found in every country of Europe. In this country, 
it generally indicates a good soil. * 

11. Amphibious Persicaria is of the same natural family as 
the docks. On damp deep soil it is sometimes very abundant, 
overspreading the surface when the land has been left in grass. 
The prevalence of this plant generally indicates the need of 
draining. 

12. The Great Nettle is frequent in waste places, under 

walls, and in hedge-banks. This species grows over all Europe, 
and is found from Barbary to Siberia and Japan. In this 
country it generally indicates a good soil. When it takes root 
in pastures, it is very difficult to extirpate it. It forms patches 
on which other plants will not grow. It may sometimes be 
destroyed by cutting the plant, so as to enfeeble it, and some- 
times it is dug, up by the roots. But when it prevails in pas-"^ 
ture grounds to,any extent, proper remedy is a course of 
tillage. ^ 

Several of the grasses are known as weeds, which, from their 
creeping or vivacious roots, it is difficult to extirpate. 
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' The ]^arsh Bent-grass extends itself not only by its 
.^eiieeping lOOts below the surface, but by its stolons or suckers 
absre ground. Otters of the genus extend themselves in the 
siisne manner in wet situations. They receive the names of 
black couch, black twitch, ^ black wrack. 

14. The Common Oat-like grass has bulbous roots, whence 
it is <^ed by farmers knot-grass. It is a very troublesome 
weed in many soils. The little bulbs when detached from the 
root, grow again, so that very careful tillage is required to ex- 
tirpate the fhjyt when it takes possession of a piece of ground. 

16. Creeping Soft-grass is another plant, which, when it 
takes possession of ground, is not e^^ily rooted out. It has 
a strong creeping root : but the species is comparatively rare. 

16. Common Wheat-grass or Couch-grass, is called likewise 

quick or wrack, and receives many other names. It is the 
most abundant of the perennial weeds of corn lands. ** Its roots 
are creeping, and every pait of them left in il^e ground will 
grow ;«,and hence the difficulty of extirpating the plant. The 
most effectual mean of doing so, is by frequent ploughing and 
harrowing, and collecting the roots by the hand. This con- 
stitutes, as was formWIy seen, an important pai't of the process 
of the summer fallow, and preparatory cleaning crops. There 
is no weed which requires so constant a vigilance on the part 
of the husbandman as the creeping wheat-grass ; but it is w'ell 
that, in contending with this perpetual enemy, he is conq>elled 
to give a more assiduous tillage to \is laud than he might 
otherwise be induced to do. ^ « 

These different grasses are frequently all confounded under 
the n^me of couch, quick, and wrack, — ^name$ sufficiently indi- 
cating their characters. 

17. The Soft Rush, with other Junci, arc all to be regionled 
as weeds when they prevail amongst fhc better plants. They 
indicate wetness, and are only to be effectually removed bf 

IB.' The Heaths ire a wid^y extended family, covering a 
large part of the horfh of E^^pe. \Vhere they intrude 
amongst the cultivated plants they are to be regarded as 
weeds. 
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Many other shrubby plants are found in unij^proYGd land, 
and one of the iirst objects of cultivation is to extricate them. ' 
Fallowing and liming ore the usual meanEby whicjithis dlass 
of plants is destroyed. 

The Whin is one of the classic of shrubby weeds* It re- 
quires continued culture thoroughly to extirpate it ; for, after 
being apparently subdued, it will spring up again'in great 
numbers, and for successive years. When the land is in grass, 
the young shoots may be sometimes pulled up'by the hand, 
after the land has been saturated by rain. But when whins 
have thoroughly established themselves in the soil, and extended 
their roots, they must frequently be hoed up before the plough 
can act. The land being then ploughed with a good furrow, 
the remaining roots are tom up, and the plants at length de- 
stroyed. On elevated sheep-farms, whins should be encouraged 
rather than destroyed, for in such situations they afford shelter 
and food. 

Broom is a shrubby plant for the most part more easily ex- 
tirpated than the whin, though in certain situations it grows 
with great pertinacity. It affects the lighter soils. 

Brambles, and other shrubs of the Rosaiamily, are often the 
possessors of unimproved soils. Certain species of the bramble 
are very tenacious of their situation. These plants are de- 
stroyed by the same means as the whin ; and the like remark 
applies to all the larger shrubs. 

19. Another class of weeds is the acotyledonous, or flower- 
less plants, at the he^ of which stands the Fern. Of the 
fern, or fem-like plan^ there are many species in this country. 
They grow chiefly in mountainous tracts of natural pastwe. 

. 20. The last in order of the weeds are the Mosses. These 
i^jants are. altogether innutritious. They often intrude exten- 
sively on pasture-ground, and supplant the '^erba^rplants. 
The best remedy in all cases is a course of tillage^ and the ap- 
plication of lin|)p. 

*The list of perennial weeS^ might » be greatly extended. 
They differ in their cliaracteriSj!knd habits of growth, but they 
are all of thein eradicated by careful tillage, chiefly during 
the period pf the summer fallow' ahd cleaning. crops. 
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IX. MANAGEMENT OF GRASS LANDS. 

L Foragk. 

The produce of land which is designed for tlie feeding of 
animals maj* bo consumed in tliree ways : — It may be eaten 
upon the ground where it grows ; it may be ciit down and 
given to animals while it is yet gi’een, which is termed soiling ; 
or it may be dried in order that it may be preserved, when it 
js termed hay. 

The plants employed for these purposes are the different 
forage and herbage plants which have been enumerated^ some 
of which ai*e chiefly applicable to herbage, some to green or 
dried forage, and some to either of these purposes. * 

The clovers and similar leguminous plants mixed with 
grassps, may be applied alike to forage and to herbage. They 
form what in common language are termed the artificial or 
cultivated grasses ; and land when producing them is com- 
monly said to be in grass. 

The seeds of the grasses and leguminous plants are to be 
sown in spring, in the manner before described, ui)on the sur- 
face of ground sown with the cereal grasses. When the crop 
of corn had been sown in auti|inii» the seeds of the clovers 
and grasses are sown in spring amongst the growing crop, the 
harrows passing over the surface with double turn. IVhen 
the corn itself is sown in spring, the grass seeds are also sown, 
just before the last tuAi of the harrows, and then the roller is 
frequently eriiployed to complete the i^^-ocess. The seeds are 
sow n either by the hand, or by the broad-cast sow'ing-machine, 
w'hich regulates better the quantity ,‘und .sows them with niore 
regularity. Care must be taken that the seeds of the grassi^s 
be sound and of thb proper kinds, and that those of the clovers 
be fresh and well ripened, whudh wall be shojv n'by the shinihg 
appearance of the seeds ; ana^ great care must be used that 
tho.se of either.kinds be free fA>nj the seeds of sveods. 
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The proportion in which the difFerent kinds of clovers and 
grasses may be sown together, is chiefly dependent v^on the 
longer or shorter period for which the hind is to remain in 
grass. 

The .seeds of the clovers and grasses may be sown in autumn 
as well as in spring, without any com crop ; and this practice 
has been recommended, in the case of laying down land to 
permanent grass, as being calculated to afford a quicker and 
better sward : and so indeed it may do ; but then It is by the 
sacrifice of a crop of com, which is too great to be disregarded 
in the practice of the farm. Cases may exist in which the 
value of permanent herbage is so great, with relatio>i to that . 
of corn and other crops, that tins sacrifice may be made ; but, 
in the great majority of cases, the advantages to derived 
from the pijictice will in nothing compensate the increased ex- 
penditure. * There is no difficulty^ under good management, 
of getting the seeds of gnisses and Rovers to vegetate under 
the shade of com in sufficient quantity to stock the ground ; 
and in the forming of the meadow, therefore, there can seldom 
be a reason for deviating from the simple and economical prac- 
tice of sowing the seeds of the herbage and forage plants 
along with the crop of corn. 

The seeds, when sown, quickly vegetate, the plants springing 
up under the shelter of the larger crop ; and in autumn, when 
it is reaped, they \^dll be seen to be covering the surface. 

In autumn, the ground may be slightly depastured with 
sheep ; but heavy cattle tv hich would injure the surface, should 
not be put upon it, and sheep only for a short time. During 
the period of winter, the land should remain untouched. 

* * • f* . 

In the following season, the plants may be consumed in 
either of the three ways that have been mentioned : — 

Istyflfhey may be depastured with live stock. 

1(1, They may be mown two oy more times during the sea- 
son for gi’oen foi^ige, and the after^nath depastured. 

3d, They may bt made into &J^, and tJie aftermath depas- 
tured. 

When they are to be employed in the first of these ways 
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namely, for herbage, they may be depastured either by sheep or 
the larger cattle. Sheep may be put upon them in April or 
sooner, while they ai^e yet short ; but cattle should not be put 
upon ^em' till the plants afford a full bite, which will usually 
be in May. 

There is no period in the growth of these plants, at which 
they wdll afford so early and rich an herbage iis in this, the 
second year after they are sown, or wdien, in the huiguage of 
farmers, they are one-yeai* old grass. They wall feed the larger 
cattle perfectly. But it is to sheep that they are in a peculiai* 
degree adapted ; and, in the practice of the farm, the larger 
cattle iu*e usually put upon the old grass, while the sheep ai*e 
fed upon the young grass. 

AVhether, in any case, a field of young grass shall be applied 
to herbage or forage, is dependent on consideratiqns of expe- 
diency and profit. If thev’e shall be stock upoA a farm re- 
quiring good and early gVass, it may be most advantageous to 
uscfthc new grass for herbage : in certain cases it may be more 
advantageous to employ it in soiling ; in others to convert it 
into hay ; and in the practice of the farm it may be applie*! to 
all these purpose*s. 

When the grasses and clovers, or any other forage planio j 
are to be used for soiling, they ai’c mown with the scythe an J 
carried directly to a house or yard, and put into a crib or rack, 
the animals being at. the same^time well littered with strau^ so 
as to be kept dry. 

A field of young grass intended td be mown is managed 
thus : — When the land is sutficiently dry in spring, it is rolled 
so to prepare the surface for the action of the scythe ; and 
should any loose stones be upon the ground, they are gathered 
by the hand previous to rolling, and thrown into carts driven 
slowdy along the ridges. Sometimes the ground may he too 
soft to bear the carts, and in ^ this c^ise the stones may be 4aid 
in little heaps in \he furrows until it is convenient to remove 
them. These operations shmfd take place in the end of March, 
or as early as possible in April. 

In the northern parts of the country, it usually the be- 
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ginning of June before the process of mowing can be begun, 
but in the southern parts mowing may commence seveijEil weeks 
earlier. The field, or part of a field, reserved for the purpose, 
is then mown daily in such portions as are requilted for each 
day’s feeding, and the forage given in its green and juifey state 
to the feeding animals. While the field, or portion of the 
field, is thus being gone over, a second crop will Ka^ been 
springing up. Beginning then with the part which had been 
first mown, the ground is again to be mown daily until it is 
passed over a second time. In this manner, twq crops or cut- 
ings will be obtained, and in favourable situations three. 
Sliould there be an interval between the cuttings, that is, 
should the sc*cond crop not be sufficiently ready after the field, 
or part of the field, has been passed over, then some food must 
be provided for the feeding animals in the mean time. The 
best provisaon in this case is the tare, which is one of the rea- 
sons for cultivating this i)lant on fairms where soiling is prac- 
tised. * 

Tlu* practi(*e of soiling has (*crtain advantages over the more 
common system of allowing the animals to find their own food 
in the fields. Their provender is brought tT) them, and none 
of it is wasted hv their treading it down, while they are freed 
fnim that disturbance to which all animals are subject in sum- 
mer and autumn from insects. It is found, accordingly, that 
the larger animals fi t 1 well^jiider tliis system, and that a 
siualler space of ground will be sufficient for feeding an equal 
number. 

As a country becomes rich, highly cultivated and populous, 
soiling is the manner of feeding which will naturally prcAail. 
Hence it is practised ir«tliis country in the neiglfbomdiooJl of 
cities where the land can be kept fertile ; and it is the system 
a(lopt(id in some of the richer parts of Europe, and in an espe- 
cial! degi’ec in the Netherlands, whence we have derived it. 

But Jilthough^pilingbe the nibst profitable system of feeding 
where it can he adgpted, yet in tWs countvy it is in many cases 
not practicable, and in certain cases not expedient. 

The cases in tvliich it is not practicable, ai’e when land does 
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not possess a sufficient degree oST natural or acquired fertility 
to produce good and" eajly crops of grass, or when sufficient 
straw to litter the animals during the period of feeding cannc»t 
be obtained. A large proportion of the land of this country 
will yield an adequate quantity of grass for herbage, but not 
sufficiently early and good for regulai* soiling. 

The' cases in which soiling is not expedient, although it may 
be practicable, are when the animals to be fed require exercise 
to keep thecn in health and in a growing state. Thus oxen are 
the better for moderate exercise in thcii* first or second year. 
Young horses absolutely require it; and even milch cows, al- 
though they may be fed in the house or yard, maintain their 
health better in the fields. To tlie habits of the sheep, the 
confinement of the house or yard is entirely unsuited ; and 
^ although in some parts of Europe the system of soiling sheep 
is practised, i| ought to make no progress in a counvry abound- 
ing in pastures like Britain. A case in which soiling may be 
applied in all arable farms in this country is that of feeding the 
working cattle of the farm. 

The next and most common metliud of apjilying the soum 
grasses and clovel s is as dried forage or hay, in which state they 
can be preserved and given to the stock in winter, or at other 
times. 

When the sown grasses and clovers are intended for hay, the 
land is to be cleared of stones^ and roV, i in spring, as in the 
case of green forage. And when tlie plants are in full Hower, 
and before the seeds are ripe, or evenAefore the flo^vers of the 
clovers have in any degree begun to fade, the crop is t(» he 
mo^. 

^fhe plants, by the action of the scythe, are laid in swathes, 
with their heads lyin^ pretty regularly m one direction. 1'ho 
swathes lie for a short time to w^Mier ; and are then .turned 
gently over by a fork, or the handle of tlie hay-rake., in sueh a 
manner that they shall not be* broken and spread abroad. In 
24 hours or more afterwar A, •they may be put into small htaps 
or cocks on every third or fifth ridge, according to the bulk of 
the crop, the ground being at the same time*earefully raked. 
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It is a good practice to put up the green in theee firet 
cocks, and then to enlarge them byAidmng two together. If 
at this early stage they undergo a degretf of incipient femienta> 
tion, it is no matter. It is in the later stages of the process 
that heating or fermentation may become hurtfnl. * 

When the hay has become dry in the cocks, the period of 
which will depend upon the weather, they are made into ricL 
in the fields. Tlie cocks are dragged together by ahorse with 
SI rope, one end of which is attached tf> one of his traces, and 
the other end heinf,^ j)ut round the base of the «ock, is fixed to 
his tnie<‘S on the other side. He is then made to pull forward 
the cock to the place required ; and in this mani'ier two or 
more of them may he dra^^ed forward at once. 

The ricks are made by a person staiulin*^ upon them to 
build an^ compress them. They arc formed with a conical 
top, and are each bound down with a rope made of the hay it- 
self. In this state thi‘y may resisf^a considerable fall of rain ; 
but the lia y is not to be sutfered to remain longer in th^ ricks 
than is necessary to dry it in a sufficient degree to fit it for 
being stored in a larger stack. When, the hay is sufficiently 
ready, which will he denoted by its feeling dry when the hand 
is thrust into the rick, it is carried in the large sparred cart 
(Fig. 56) to the place where tlie hay-stack is to he formed, 
which is most conveniently, in the barn-yard, near the stables. 

The hay-sta(rk iim) be built in a circular or oblong form ; 
the latter is tlie most convenient when the quantity of hay is 
large. A number of flensons being placed on the stack to build, 
the hay is forked up to them, and the stack, by the treading 
of their feet upon it, is compressed in proportion as it is raised. 
In 24 hours it will have considerably subsided, and in a day or 
two afterwards it is thatched with straw, and bound down with 
straw ropes ; the loose liay of the exterior having been pulled 
carefully out all around, so tl]at the wdiole shall present a neat 
appearance. 

Hay, when put into a large biass of tins kind, will undergo 
a slight degree of heat ; but/in the case of the clovers and 
grasses, the slighter the degree of heat at this period the bet- 
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ter, and hence the necessity of a previous preparation of the 
material as careful as the state of the weather will allow. 

Often great difficulty is experienced in the processes of the 
hay-harvest by the wetness of the weather. In such a case the 
farmer is obliged to watch the intervals of favourable weather, 
and employ every practicable means to forward the operations 
and secure the crop. 

Some reconmiend the strewing of salt upon the hay, as the 
building of the stack proceeds. This is a good practice, as it 
corrects the tendency to fermentation, and renders injm'ed 
hay palatable to stock. 

. In the makhig of hay, the great end to be aimed at is to 
prepare it as quickly as possible, and with as little exposure to 
the weather, and as little waste of the natural juices, as cir- 
cumstances w'ill allow. When we are enabled to d^ this, die 
hay will be sw'eet, fragrant, and of a greenish colour. 

It is not usual to cut ujbre than one crop of hay from the 
sametground in the year, although the second crop of the 
grasses and clovers may also be made into hay. It is never, 
however, so good as the first croji in weight and quality ; and, 
besides, the late period of the season renders the preparation of 
it difficult or precarious. For these reasons the proper .system 
is to depasture the aftermath, and not to make it into hay. 

Wlierever the system of the cultivated grasses is perfectly 
understood, they will npvcr be mown for liay more than once. 
The first year’s aftermath, and all the subsequent years’ grass, 
so long as the land remains untilled, are*to be used for herbage 
alone. 

Tlje produce of hay varies greatly with the quality of the 
soil and state of the season. About ? tons per aero may be 
regarded as a good crop, but often the produce is greatly more, 
and then the crop is considered to be a great one. Hay, in 
the field-rick, weighs soi'ftwdiati better than 112 lb. po^ '»iibN' 
yard ; after being compressed in the stack, it w^dghs In 

to 180 lb., and when old aboulSOO lb. small hl‘aps 

Clovers, besides being raised^or pasture or soiling,^ 
times cultivated for their seeds. In this case tte raked. 
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cultivated should be sown by itself, pastured with sheep till 
pretty late in May, and then allowed to grow and « ripen its 
seeds. When the seeds are fully ripened, the crop is cut down, 
and formed into very small cocks, which, after being thoroughly 
dried, are carried homo, and put into stacks until thrashed. 
The process of thrashing is a somewhat troublesome oye, from 
the difficulty of separating the seeds from the capsules. It is 
usually done by the flail ; and the seeds may be winnowed in 
the same manner as grain, but with sieves adapted to the pur- 
pose. This species of cultivation, however, has narrow limits 
in this country. The crop is a great exhauster of the soil, 
and, from the late period of ripening and the extreme drj*- 
ness to which the plants must be brought, it is a somewhat 
precarious crop, even in the more favourably situated parts of 
the islan<l. For these reasons the greater part of the clover 
seeds coifsumtHl in this country fe imported. 

The gi*asses too, are frequcntiy^cultivated for their seeds. 
In this case the particular grass to be cultivated should be 
sown by itself. It should be (h’ied and stacked like a crop of 
corn, and thrashed and winnowed. ^Vhen a crop of this kind 
is cultivated, it should be regarded as an exhausting crop, and 
the land treated as if it had borne a crop of corn. 

Sometimes the seeds of rye-grass arc procured by a more 
partial process. The hay being put into cocks in the usual 
manner, it is thrashed just •before bejng put into the larger 
ricks. The thrashing is performed in the field on a^ioveable 
floor of boards, i)Iacetl upon a cotirsc canvass cloth. In this 
case the hay should be slightly beat by the flail, so as to de- 
tach the best ripened seeds without too greasy injurjj^ig or 
breaking the stems. Vho seeds are then put into sacks, and 
caiTied to the granai’y, on the floor of which they are spread 
and •turned over as occasion requires. W hen dry, they may 
or they may re^ijfiuin ^nixed with the chaff till 
appeara\The^y, however, is always injured where this sys-* 

Hay, mctised,*both because It is deprived of the seeds, and 
a slight 4 is necessary to a]Io>^thc plants to stand for a longer 
grasses, t^en*thau would otherwise be required. 
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No method of producing hay has been found comparable to 
that of thfe cultivated grasses. Under this system, the forage- 
plants are cut when in* their state of most luxuriant growth, 
and no manure is laid upon the surface in order to produce 
the hay ; the manures being applied to the preparatory fallow 
or greep crops, in which case they are covered by the plough 
and rendered entirely aviailable. Yet over the greater part of 
England, land is kept permanently in grass for the purpose 
of mowing it', manure being applied from time to time to the 
surface. This* system has become the very habit of the coun- 
try, and, by the general adoption of it, beyond a question a 
vast public loss is sustained. The practice of the cultivated 
meadow was probably introduced into bmgland by the Romans, 
and at a lopg subsequent period was made more fully known 
by the Flemings ; and yet by far the greater part pf all the 
hay produced in this island ^is derived from perennial mea- 
dows, and thus an expensive method of production substituted 
over whole country for one more cheap and efficient. Certain 
peculiarities in the state of property in England, tlie vffect of 
tithes, and the relative expense of keeping land in tillage and 
under grass, seem to have contributed to this so general sub- 
stitute of the natural for the cultivated meadow. From habit, 
too, a preference is given to the hay thus produced. It is 
supposed by many to be more suited to keep horses in wind ; 
and it may be so in the CJise of •horses put to great speed, as 
the huntpr and the race-horse ; but, for the mere purpose of 
feeding, it cannot be doubted that the pAduce of the cultivated 
meadow, consisting of the superior grasses and clovers alone, 
in thg|r young and most juicy state, must be greatly superior 
to that of the older grasses, mixed as €hey alwsj^ys are with a 
class of inferior plants. But if the large application of capital 
and the waste of land, for the production of this species of 
food, are to be regretted, in no,other country fire the farmers 
so diligent and so experienced.in the managemeiit of the hay it- 
self as in England. 

The grasses to be mown aj? recady in thcr month of .Tub:, 
and they are cut down when the greater number of therr 
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flower. When the land is of good natural quality, 
or-.vJie&: a.ready command of manure exists, it may be mown 
ev^^yoar for hay. But it is more common to mow it every 
alternate year, or every third or fourth year, according 
to its quality. It is then pastimed in the inten^enihg years, 
and in tliis way it is less exhausted than when mowm every 
year. • ' 

Land subjected to this species of culture requires to be ma- 
nured at intervals upon the surface. When it is mown every 
year, the ninnure-s should be repeated every second or third 
year ; but when it is occasionally pastured, thi* manuring may 
be les.s frequent. ^ 

The inamires used may be of all the kinds applied to land 
in tillage. That most commonly employed in practice is the 
common manure of the fann-yard, well rotted. This is spread 
thinly tmd regularly over the sprface, generally at the rate of 
7 or 8 tons to the acre. The period of laying it on is various ; 
some preft.Tring to spread it in October, others after Jhe hay 
is cut ill July or August, and some in spring. 

The grass, when mown, is soon afterwiu^s tedded, or spread 
abroad with a fork, so as to be exposed tio the sun and air. It 
may be turned over one or more times, and while yet green 
put into little cocks. The manner of collecting the gi’ass to- 
gether is by raking it into rmvs, technically termed wind-rows, 
the hay-nuikers in bands fqljowing each other w4th rakes until 
they have thus collected the whole into rows. They are then 
easily able, by hand labour, to form it into the small cocks 

desci'ilvd. 

These first cocks are afterwards to be spread abrdiad, and, 
being exposed for time, foimied into larged cocks, termed 
soi;.etimes bastiu-d-coeks. In the county of Middlesex, where 
extreme attention is pfiid to the appearance and quality of this 
species of crop, the bastard-cocks are again spread abroad, and 
formed into yet larger codiis ; after wiiicli they are carried 
home, sometiiyes on the fdixth or fifth day. The object of 
^ this repeated spreading abr(^d, and forming into cocks, is to 
gi.^we the hay in the shortest time, and wdth the ^east waste 
'";;‘.^ural juices. This, indeed, is aimed at in all cases of 
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iZns hav, but tbe details of pr^tico are modiB^i hy the 
state of thf weather, and vary m different parte of the coun- 
try. Sometimes, to economize labour in these ojierations, hay- 
tedding and uay-raking machines are employed. The hay- 
tedding maehiiio consistiri of a set of rakes placed horizontally. 
Motion being coininuuicated to them from the wlieels, by in- 
tervening pinions, they revolve in a direction opposite to that 
of the wheels, and lifting up the hay, carry it round, and scat- 
ter it behind the machine. 



Hay-raking machines arc of difforcut construction. One 
nearly similar to that represented in Fig. 131. may be used. 

Although the raising of bay on the natural meadow must 
be regarded as expensive, when compared with the raising of 
it on the cultivated meadow, yet there are soils and situations 
to which the practice is entirely suited, and in which it is tlie 
best method at the command of the fariKer of obtaining dry 
forage. 

One^f these is the cjisc of marshes, swamps, or bogs, [ini- 
ducing naturally rushes, sedges, and tlie Jrtrgcr grasses. These 
marshes are of every degree of natural fertility, sorruitimes 
producing chiefly the Carices and Jutlci^ and at other times 
producing the grasses of wet ground, as the Poa aquatlca, Poa 
fiuitans^ Agrostia alba^ and otlx^ plants of niarsl^s. 

The lowest for the most part M'the scale of fertility of these^ 
wet grounds, and yet of great in^iortance in the elevated dis- 
tricts where they aboiuul, are those which consist of a thick 
bed of peaty matter. These are usually termed bogs, and the 
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produce consists chiefly of rushes, as the sharp-flowered joint- 
ed rush, and others. This species of hay is greatly less nutri- 
tive than that of the cultivated or finer natural grasses. It is 
generally regarded as a little superior to the slraw of wheat, 
barley, or oats, and will, for tlie most part, bear cutting but 
once in the year. It is too coarse for sheep, but i% adapted 
to the winter provender of cattle. To these it affords a valu- 
able resource in all the more elevated pasture districts of this 
country. ^ ' 

As the soil of the marsh improves, so for the most part 
does the natm*al produce which it yields. In flat and alluvial 
tracts the hay of the marsh is often valuable, eve^ where cul- 
tivated forage can be otherwise obtained. It Ls frequently, 
therefore, a question of expediency, whether a inarsh shall be 
broken pp for tillage or allowed to yield its natural plants. It 
may pr8<luce a great deal of manure without requiring any ; 
it may furnish a valuable resourcl^ to wintering stock ; and it 
may not be capable of being fitted for cultivation but hy a con- 
siderable expenditure of cjipital. 

The manner of [)r c‘pai’ing the ha} of marshes, is similar to 
that of preparing tne luiy of the gi’asse*s already described, 
except that gi*eatly less nicety is required. The rushes or 
griisses, after lying for 48 horn’s or more, should be tedded 
well, so jis to receive the influence of the sun and air. After 
this operation, whicli is usually rei)eated once or oftener, the 
hay should be put into small cocks, and when sufficiently dried, 
put into ricks, to rcitiain in them till the danger of fermenta- 
tion is removed, when it may be carried home and formed into 
a stack. A slight fermentation in the stack may tal^) place 
without injm’y, but cure must be taken that tliis be not carried 
so far as to injure the hay. 

There is another case in which perennial grass land, though 
not marshy, may be beneficially employed to produce hay. 
This is in eJ^Qvated piisture* districts, w&ere cultivated fbrag^ 
*cannot be obtained. In such situations, hay must be procured 
for the stock during figills of ^ow, and then the only means of 
obtaining it Inay be to set apart a portion of the heibage-land 
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for moMnng. This is a case produced by the peculiar circum- 
stances of sheep-farms ; and it does not invalidate the general 
principle, that hay is best produced on the cultivated meadow. 

One other '^'method, indeed, of producing natural hay free 
from all objection on account of the waste of manures, is yet 
to be considered. This is Irrigation ; but irrigation applies to 
the production of herbage as well es dry forage, and we may, 
therefore, first consider the management of land in the state 
of perennial herbage. 


2. Pasturage. 

Much of the land of this country has never been cultivated, 
but produces without cultivation the herbage plants peculiar 
to it ; such are all our mountain pastures, and the unipiproved 
surface of the lower plains. 

It is an error to apply the* term waste to lands of unculti- 
vated pastures. They are in no degree waste, but are em- 
ployed in producing the species of food which, in the circum- 
stances in which they are placed, may be the best which they 
are suited to produde. It may be supi)Osed that, by (uiltiva- 
tion, they will yield a mure abundant produce, but it is always 
a question of prudence, whether the profit in cultivating them 
will be greater than that derived from them in their natunil 
state. 

A primary improvement of which lands unsuited to culti- 
vation are susceptible, is freeing them fx*om stagnant water. 
This is for the most part to be effected by affording an outlet 
to the water in channels cut in the most convenient places. 
This should never be omitted w'here th/9 land is of sufficient 
value to repay the expenses ; and it is rare, when land Ls of 
sufficient fertility to produce the grasses at all, that the •ex- 
pense of giving an outlet to the furface water will not be re- 
paid by the increased! value of the herbage-plantig, produced. 

A species of draining, which Ifas been practised to a great* 
extent in some of the mountain Ijistricts of this country, is by 
means of narrow drains, about a foot in depth, made by the 
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spade alone, carried along hollows wherever the water is likely 
to be interrupted. By this species of draining, an important 
improvement, at no great expense, has been effected in many 
mountain pastures ; and the tendency to rot, one' of the most 
fatal disorders to which sheep stock on wet lands liable, 
lessened or removed. ^ 

Another method of improving the natural pastures (X an, ele- 
vated country is enclosing. In this way the animals of a farm 
are confined to the pastures which are suited to them, and per- 
mitted to feed undisturbed. And a great improvement of all 
elevated pasture-lands is shelter for the stock ; and judicious 
planting, accordingly, is one of the means of increasing th§ 
value of exposed pastures. 

But land is riot only left in grass in parts of the country in- 
capable of cultivation, or in crises where cultivation would not 
repay tlic'charges incurred, but much even of the better land 
is kept in grass, when it is found *that in that state it yields 
a more safe and steady profit than* if cultivated, ^t ii^also, 
in all cases, a renovation of the productive powers of culti- 
vated land to allow it to remain for a period in grass ; and 
hence a large proportion of the whole country remains in that 
state. 

The animals that may be pastm'ed on all lands under grass 
are our different kinds of herbivorous stock. Cattle and horses 
require a large quantity, an.d though they prefer the finer 
grasses, are satisfied with a coarser herbage than sheep. Hence, 
a rule of the farm is t^ put sheep on finer and shorter grasses 
in preference to cattle and horses, and cattle and horses upon 
the larger and ranker pastures. 

Whatever be the ai?^inals that are turned oift to paslure, 
tlie i‘ule is, that the pastures shall never be overstocked ; that 
is, thfit there shall alwa}^ be a sufficient quantity of food for 
the animals. 

When animals are kept in •{he fields diA-ing the months of 
whiter, they mus}; of necessit}* remain there till the herbage 
rises in spring. But when are not kept tliroughout the 
winter in the field, they are not usually i>ut to the pastures in 
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spring till these are sufficiently advanced to receive them. The 
usual pc^od is April or May when our various animals are 
put into their respective pasture-fields for the summer. 

The benfefits of freeing lands from injurious wetness have 
been adverted to in the case of upland pastures. They ore 
yet greater in the case of the pastures of the plains, inasmuch 
as the^fative value of the land is greater. In this case, not 
only should surface-water be carried away by ditches and open 
drains wherever necessary, but under-draining should be re- 
sorted to, to ,free the land of wetness. By removing under- 
water, a more valuable species of herbage is produced, and the 
^tendency to produce inferior plants lessened. 

In the management of land kept in pasture, no manuring is 
required to maintain its fertility, which will be increased and 
not diminished by the effects of pasturing. Any species of ma- 
nure, however, will add to the productiveness of land in grass ; 
and whe^ from any peculiar cause, it is thought expedient to 
manpre land in grass, the best kind of manure is usually lime, 
or composts of earth and lime. These are simply spread upon 
the surface, when vegetation has become inert at the fall of the 
year, or before it has become vigorous in spring. 

The surface of land kept in grass l^ecomes uneven fi*om se- 
veral causes. One of these is of yearly occurrence, the labour 
of the mole. In spring the mole-hills should be spread i*egu- 
larly by the. hoe or spade ; and, to prevent the animals from 
becoming numerous, they are taken in traps. ^ 

Anotlier creature, too, scarcely known in some parts of the 
countrj^ but very troublesome in others, is the ant. The hills 
raised by the ant are unsightly and hurtful, and there is great 
difficulty in driving the little creatures from the habitation 
which they have so carefully constructed. The hills, forming 
little eminences like small liay-cocks, will sometimes cover a 
large part of the surface. The methods recommended for de- 
stroying the ants aJre, raising tfie sods containing them by the 
spade, and burning them in heUps; or, just* before winter, di- 
viding the ant-hill wdth the spa^e, and laying the contents upon 
the surface. 
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The chief injury, however, which land when left long in grass 
is apt to sustain, is the decay of its lierbage by the springing 
up of inferior plants. The most common of these are the 
Mmci^ Mosses. 

The mosses arc altogether mnntritious. They occupy the 
place of the herbage plants, and thus render the pastu^ge’of 
less value. They are most apt to grow where the soil is infe- 
rior find moist. 

The best method of de.stroying this class of plants is by 
draining and liming ; and old grass-land, when lovergrown by 
these and other unprf>ductive x>lants, should be taken up and 
undergo a course of tillage. 

When it is inconvenient to break up the land, or when it is 
wished for any good reason to retain it in grass, th^‘ improve-* 
memt f»f th^ sward may he attempted without tillage, although 
this will Ue found to he more efc])eiisive and less effectual. 
Rakes and harrows, with close-set tpetli, may he* employed to 
pull uj) the mosses ; hut this, which is merely a palliative, 
leaving the cause of the jwoduetion of the jilants unremoved, 
should be accompanied with draining, when necessary, and 
the jfpplication of calcareous mjitter to tlu‘ surface. A some- 
what more efficient mode of improvement is, to pare off the 
surface with the spade to the depth of a few inches, and then, 
after stirring with the harrow the soil l^eluw, to replace the 
sod. The ])rodiietivc ]iowcrsv>f old turjF will he renovated by 
this process, and especially if any lime or calcai’eous n\auure is 
applied before the sodls replaced. 

When land is kept in grass, weedls of various kinds^may 
tend to occupy the ground lu place of the more useful herlyige. 
The smaller kinds of thtfse can only be eradicated by improv- 
ing the ground itself. The larger weeds, as thistles, docks, 
I’agw^Hl, and others, should be pulled up or cut over when 
tlrt£.»y come into flower, or hcfor<5 it. The best instrument for 
the latter purpose is a little S}>fule, carried in the hand, by which 
the stem of the weed is cut at or below the surface. The 
si*ythe, too, must be used, to ciA down such plants as tend to 
ovcrshiwlow the*ground : and this should always be done before 
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they have ripened their seeds. Whins, when old, must be hoed 
up, which is generally an unsatisfactory operation ; but young 
whins may freipientlyj when the weather is moist, be pulled up 
by the hand' All suckers of trees, too, should be pulled up as 
soon as they appear. 

•The vei’y detail of these circumstances, however, shows the 
expediency of taking up old turf for a course of tillage when- 
ever it tends to produce injurious plants. It is in this way 
only that tliey can be thoroughly eradicated, and their place 
supplied by better herbage. 


3 . lUUIGATlON. 

I'he fertilizing effect of water on the earth is one of those 
natural phenomena wdiich e^^erywhere force themstlves upon 
the attention of mankind,' Water is seen to be essential to 
vegetable life. In those climates where evaporation is the 
greatest, Nature has generally provided the most plentiful sup- 
ply of this fluid, ill rains and dews. But the rains often oc- 
curring at a pal'ti^ula^ season of the year, are insufficient for 
the life and nourishment of useful plants during the remainder, 
and the art of the irrigator is therefore necessary to produce 
fertility. Without the artificial conveyance and distribution 
of water, some of the most fertile countries in the wwld could 
not have siipjiorted their inhabitants ; and the earliest husband- 
men accordingly knew' and i)racti.sed the watering of lands as 
an art. In h"gyi»t, where the groat inundation of the Nile soon 
taujjht the inhabitants the value and uses of irrigation, this art 
is knowm to have been practised on a s^rile of surpassing magni- 
tude ; and the canals and vast artificial lakes of that celebrated 
people, though less enduring, are more jiraisoworthy monu- 
ments of their genius, than all the temples and cemeteries wkli 
which they have edvert^d their counti-y. From Jthe valley of the 
Nile, it is to be believed, the kiiowdedge of the art would 'be 
extended to many countries. iTo the Greeks and the Romans 
it was well know'll, and the rustic w'ritings of the latter abound 
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wUh allusions and rules relating to the watering of land. 
Without water collected by art, rice, which fumishds food to 
the greater part of the Imman race, cohld not be cultivated ; 
and over the vast regions of Southern Asia, accordingly, the 
watering of land from rivers, brooks, lakes, and wells, is a labour 
essential to the support of the inhabitants. In all the southern 
countries of liuropc, the art is more or less practised. It is 
there that the water is conveyed in little channels to the corn 
fields, to the vineyards, and to tlu^ olive-trees. The conducting 
of it from the* rivers and canals, and measuring it out in deter- 
mined quantities, form, in several parts of Italy, a nice part 
of the science of engineering. In Piedmont, and the wholii 
valley of the Po, the water is frecpicntly paid for by the hour, 
and the utmost care is bestowed in economising so, precious a 
substance* 

llie mUin object of irrigation, however, in all the intertropi- 
cal countries, and in the warm(‘r paljts of the temperate zones, 
seems merely to b(^ to convey to the ground that quantity of 
water which is necessary for the gi’owth and nourishment of 
the plants to be produced. Sometimes, as in the case of rice, 
the eartli must be saturated for successive months, and, in 
others, merely watered at intervals, during the periods of 
greatest evaporation. In all these eases the main pui’iioso is 
the same, namely, to .sujijdy the defieicney of water in the soil ; 
and tliis creates a great distinbtion between that species of ir- 
rigation which lias been described as called for by the Avants 
of man over so great a*])artof the globe, and that to Avhich we 
apply in England the term watered meadow. 

In the latter ease, the pui-pose is not to supi»ly ^le defieji^ncy 
of wati*r in the soil, fett the Avater is i,*onveyed over the sur- 
face at those times, namely the months of Avlnter, when there 
is an\*xcess, and not a deficiency of moisture. Nay, it is held 
nfeccftsary in every Avell-formed*watered meadoAv, to drain the 
ground very thoroughly of all .subterraneous water. Nor is 
tins the only distinction botAveeii the tw'o kinds of irrigation. 


• Tiipcr by iiio in the Quarterly Journal of Agriculture. 
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In the. one, the water is generally allowed to stagnate until it 
shall hav& saturated the soil ; in the other, it is never allowed 
to stagnate, but is maintained in a constant flow over the sur- 
face. 

In one respect the two kinds of irrigation may serve a com- 
mon purpose, that is, by the depasition of mud or other ferti- 
lizing matter upon the surface. The principal effect, we may 
believe, which the Nile produces in its periodical overfloAvings, 
is the supplying to the soil of the mere element of water, with- 
out which an arid soil, in a country where the rain is scarcely 
known, would hardly produce any thing. But this effect is 
plainly greatly increased by the large quantity of mud which 
the river deposites. In the ca'^e, too, of the watei’ed meadow, 
the water may, in like manner, deposite a fertilizing sediment ; 
but this, though it always adds greatly to the effect* is not es- 
sential to the producing of It ; and waters cntircly'*free from 
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all perceptible sediment, are yet successfully employed in the 
case of the watered meadow. 

In the watered meadow, a stream of ii^ater is to be conducted 
to the surface, and caused to flow over it in a constant manner; 
the meadow to bo watered, for the most part lying upon the 
bank of the river from which the water is conveyed, and •form- 
ing a flat surface, or rather a gently inclined plane. To the 
highest part of this inclined surfiice, the water is conveyed in 
what is termed the main conductor, eitlicr by building a wear 
or dam across the river where the water is to be taken olf, or by 
bringing it from a higher source. In the j)receding diagram, 
A represents the main conductor, and B the wear or dam. # 

From the main conductor, and as nearly as possi])le at right 
angles to it, are tjikcn off the various feeders, ccc, &c. These 
consist of gmall trenches 4 or 5 inches in depth, made widest, 
as a foot (fv 16 inches, where theyissiie from the main (conduc- 
tor, and gradually lessening as they Recede from it. TIkw may 
be formi‘d at the distance from each other of 40 feet, oi* less, 
being nearer where the soil is stiff and retentive, and further 
distant where it is loose and porous. 

The water is thus conveyed to the surface of the meadow. 
But it is necessary that it should maintain an equal flow over 
the ground, and so be carried oflF as quickly as it is admitted. 
This is done by means ot the main drain (/r/, formed at the 
lower part of the meadow, and* the several smaller drains, eee^ 
8cc. passing between the intervals of the feeders, in the^manner 
shown jn the figui’e. These small drains are of the same di- 
mensions as the feeders, but are larger wliere they eiitey the 
main drain, and become gradually smaller as thej^recedc &om 
it. The main drain coi’^reys the water back to the river from 
which it was taken. 

Bult often this main di’ain becomes in its turn the main eon- 

diictorito another meadow on a hrwer level. For the water which 
• • • • ^ 
liad floated thc,j>pper meadow being collected in this drain, can 

be carried from it by means of feeders in the manner described, 
and again collected in a drain below : and in this manner vari- 
ous meadows may be successively flofited by means of the saint 
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water.^ And even where the lower meadows are nearly on the 
same levdl as the higher, itis still expedient to resort to this re- 
peated collection of the water in drains, for it is found in prac- 
tice difficult to preserve the equal flow of the fluid over a very 
large extent of ground. 

In arder to keep the water as it descends through the feeders, 
at the necessai’y level, and to cause it to overflow the surface, 
it is interrupted in its course by what are termed stops, placed 
in the feedei's. These sometimes may consist of small pieces 
of plank, each resting on two little stakes ; but oftener they are 
merely sods placed in the feeders, which arc sometimes fixed 
down by wooden pins. It is the province of tlie person who 
superintends the meadows, when floated, to adjust these stops 
in such a way as to maintain an et^ual ciUTcnt over the ground. 
Further, in order to convey the water quickly from the feeders 
to the drains, the surface of the meadow is generally filrmed into 
low ridges, the feeder beiij'g on the top of the ridge, and the 
drain* in the hollow, a transvex’se section of which would appear 
thus : — 


Fik- ISl* 


Here i represents the feeder, umlflflthe di'aius. la the lanj^iage 
of the irrigator, the iijtervul from 6 to a is tei-med a pane ; 
^nd in Fig. 180 the space i i, which is left for a earriage-wuy 
above the main conductor, is termed Ihe main pane,.,tuid is 
watered from the main conductor. 

Tjjis is the most perfect form of the watered meadow. But 
when the inclination of the plane of tl/; surface is considerable, 
a different principle must be adopted, for the conveyance and 
distribution of the water. In this case, the foeilers ait: not 
carried longitudinally through, the meadow, hut across the line 
of the descent, in the mann.er shown in Fig.. 3,82. Here the 
several feeders are filled as before Iroin the' main conductors ; 
.but the water having overflow?*! the lower si<le of the banks, is 
not di.seharged into .smaller drains, as in the forn'ier ease, but in- 
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to the next feeder lowerdowu ; and is thus conveyed from feeder 
to feeder, over tlie entire space of the meadow. ThL<j species of 
irrigation is termed catch- work, and, as it can be adopted where 
the surface is too much inclined to admit of the'flat meadow, 
it is frequently practicable where the other is not, and is often 
combined with it in the same meadow where there are ipccpia- 
litics of surface. 

The process of floating the meadow commences generally in 
the month of October, being as soon as possible after the after- 
math has been consumed, or the last crop of hay .removed. The 
water is kept iqion the ground for periods of a fortnight or three 
weeks at a time. It is then let off, and the ground laid perfect- 
ly dry for five or six days ; and this process of alternate flooding 
and drying is continued generally during the months of Novem- 
ber, Decenibcr, and January, care being taken to let off the 
water, when it begins to freeze. 9 As the spring advances, and 
the grasses shoot forth, the periodsM)f watering are shortened, 
so that the flooding shall not last above five or six dayi* at a 
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time. In the southern counties of Eiigltuid, the aiettdows are 
ready for tlie reception of stock of all kinds in the middle of 
March ; but more to tlie north, wliere the grasses do not make 
such eju’ly pfogress, the Hooding is generally eoiitiiuied during 
the whole mouth of May. After this, it is discontinued for the 
season^ and one or more crops of hay are produced. Flooding 
during the months of summer ju'oduces a rajad and rich vege- 
tation. But it is by summtu* Hooding, where it is practised, 
that the fatal disease of rot is introduced, so that no sh(u*p 
should ever touch the meadows wliich have been Hooded during 
the summer months. 

^ The theory of the process of iiTigation has not been satis- 
factorily explained. That the eHect is not produced, by tlie 
mere sui>plv of deficient water, appears not only from the j>e- 
riod at which the water is admitted, and when in our elimate 
the soil is always saturated \vith the Huid, hut from* the cir- 
cumstance, that the effect is not produced wlu*ii the water is 
allowed to stagnate, and sink down in the soil, hut when it is 
kept in a current over it. Wlien the water is suiTered to stag- 
nate, the soil tends to produce earices, junci, and other suh- 
aquatie plants ; hm when it is kept in motion, and drained off 
at intervals, the finest grasses jieeuliar to the soil and climate 
arc produced. Neither does the fact of the de]»osition of mud, 
or other fertilizing sediiiieut, explain the pheiicnneiion ; for 
however such depositions may ii\crease the effect, it is likewise 
found that water, without the leiust perceptible sediment, may 
be employed with success. Jt has been supposed, that the 
water acts beneficially, by maintaining the soil at a higher 
temperature. Water at a temperature of 40' is of a greater 
specific gravify than at a lower tempp-ature ; and hence, as 
the water tends to the freezing point, the warmer portion of it 
is next to the ground.^ Much, Jiowf\er, cannot be aseuibed 
to this cause, in a current so shallow and constant as that 
• which passes over the watered ^nl•ado^^ . It is probable, there- 
fore, that the main effect is produced by a iit'ecliauical action 


Sir Huiuphrv Davv’s Affiic-ulturHl (’hemiiwiry 
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of the water, acting upon and bringing nourishment to the 
fibres of the roots of the plants. 

England is perhaps tlie country in wliich the watered mea- 
dow, as the mean of producing hay or herbage, i§ the best un- 
derstood, and the most extensively pursued. There & no rea- 
son to doubt that this m’t, like so many others, was 
from the Romans ; and circumstances have condiiceTf to its ex- 
tension in England even more than Italy. 

Enghind is well suited to the production of* the common 
grasses. These grow with a closeness and variety in the spe- 
i^ies unknown in more s(iutherly countries, and with a vigour 
wliich ceases in higlier latitinles. The rivers, too, in Eng- 
land, iiarticularly in those parts most celebrated for this branch 
of husbandry, are generally turbid, and, flowing through a fer- 
tile and cultivated country, iu*c enriclied by the animal and 
vegetable matters Avhieli tliey r(;peive in their progress, and 
tlius not only irrigate, but mauuredhe lands to wliich they are 
conveyed. The counties of Gloucester and Wilts havtf 
been the most celebrated for their irrigation ; but there are 
now' others perliajis not inferior to them in the, extent and per- 
fection to which the practice has been caii’icd. In the north 
of England, the practice almost ceases ; and on the Scottish 
side of the l\veed, it is yet hardly known as a branch of the 
rural art. 

The causes that have prevented this extension of the prac- 
tice ot irrigation to the north of England and to Scotland, are 
U) he sought for rather in circumstances pecMliar to those parts 
<*f ihe island, than in any indispositiun 011 the part of the agri- 
eulturists tluTe to adojit beiielicial improvements. The useful 
ertects of irrigation dct i ease with the diminished temperature 
of the climate. Tlie rivers iu the north generally fiow^ through 
a sniiiller tract of cidtivilted country, and thus do not in the 
siiiuc degree receive those enriching substances which aid the 
purpose ol* iiTi|jation ; neither'Jd their banks generally present • 
iSose extensive Hat plains so favourable 40 the art in the chief 
irrigating counties of England. Hut, hardly less than even 
the effet^ts <»f climate an<l natural causes, a eireumstaru*e exists 
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which retards the progress, and lessens the comparative im- 
portance,; of irrigation in the northern parts of tlie kingdom : 
this is the general establishment of the alternate system of 
agriculture, and the economical means thereby afforded of pro- 
ducing flay by the clovers and cultivated grasses. The more 
co^ly system of tillage ado]>ted in the greater jiart of l^nglaiMj 
gives a higher relative vahn? to land kept permanently in grass, 
and to the hay of the indigenous grasses, than in districts 
where a rotation of crops and cultivated herbage is extensively 
practised. 

Although, for these reasons, the same value will never be at- 
tjiched to the watered meadow in the cultivated parts of Scot- 
land, as in such counties of England as Wilts and Ghjucester, 
it is to be ^esired that the ait of irrigation were better mider- 
.stood in Scotland than it now is. Even in tlie best juiltivated 
districts, there will always be pieces of land which nfay be ad- 
vantageously used for the i^i'aising of hay as an addition to the 
proverder of cultivated ftirms ; and in the mountainous dis- 
tricts, forming the greater iiart of the whole country, where 
tillage on any considerable scale is difficult, inexpediiuit, or 
impracticable, the taising of hay for the support of live .stock, 
during the severities of Avinter, is an object of judmary import- 
ance ; and, in this respect, the resom’ces of the watered mea- 
dow may frequently be made available with the best results. 
The effect of water, applied on .the principle of the artificial 
meadow, is in all cases admirable, with regard to the produc- 
tion of indigenous* grasses. Its effect i^ speedily to eradicate 
heath, and those mosses or lichens which infest tlu* surface 

I 

and repress the growth of the nutritive plants ; and, in all our 
mountainous districts, there is abundaii/^c of flat low land, bar- 
ren, or productive only of the worst herbage in its natural 
state, which admits of irrigation from the innumerable rivers 
and streams by which such districts are traversed. 

‘ The formation of Ihe surface of a watered meadovv is a work 
demanding practical skill ; and no one should think of attempt- 
ing such a work, but under the* direction of persons possessed 
of the recpiired experience. The diagrams which have been 
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given above illustrate the principle, but they do not in any de- 
gree exhibit the numerous variations that are requii^ed to suit 
the inequalities of the surface, the varying supplies of water, 
and other diversities of circumstances and situation. 

Besides the watered meadow, properly so called, there is a 
sjiecics of irrigation wliich deserves the greatest att^^ntiou, 

where local eireumstanees are favourable to it. TGis is when 

0 

the liquid x’efuse of towns can be conveyed in drains or sewers 
to the land. This may be termed a species of liquid manuring 
rather than irrigating ; yet it is found that tlje principles of 
the watered meadow, with respect to the mode of distributing" 
and carrying off the water, are as ai)plicable here as when the 
water is free from ])erceptible sediment. 

Another species of irrigating is termed AVarping. But the 
object of warping is merely the deposition of mud from turbid 
water, and it is thertdbre conducted on principles entirely dif- 
ferent from those adoptc'd in the (.nse of the watered meadow. 
It is usually the water of the tide in flat rivers that is eyiploy- 
ed for the puiqiose of warping. This is admitted by sluices, 
and having depositcnl the iiarthy matter which it contains, it 
is allowed to esea])e. In this manner, l)y rfcpeated depositions, 
a large <p.iantity of earthy matter is left behind, and a new soil 
by degrees foriiieJ. On the estuary of the Humber, where 
this operation is carried on on the largest scale^the water, ren- 
dered turbid by the meeting»pf the tides and the fresh-water, 
is conducted for miles inland, and, in the course of a single 
seasojj, about a foot cJf the richest soil is added to the former 
surface. 
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X. THE REARING AND FEEDING OF ANIMALS. 

1. THE HORSE. 

1. Species and Varieties. 

In the genus Equus, naturalistis compivhend 6 siiecies, c»r 
animals nearly .allied 

1. Equus caballus — Tlic Horse. 

2. Equus liemioiius — Dzigg^ithai. 

3. Equus asinus — Tlie ass. 

4. E(]uus quagga — Tlic Quagga. 

6. Equus zebra — The mountain Zebra. 

(5. Equus Burchellii — The Zebra of the Plains. 

Of the species eiiiuneraty'd, those which have been doinesti- 
euted <n Europe are Eqmts cabalhis and Eqnits aaintfs, and a 
hybrid produced by these two sjieeies. 

The Ass has been the servant of man from the earliest re- 
(rords of the huinai/race. He has come to us from the South 
and East, and it is tliere that he is seen in his perfect state. 
Were we to judge of the value and imjiortance of this creature 
from the feeble services he is able to render us in the oppressed 
and degraded state in >yhich he-*appears in this country, we 
should foi?ii a very false estimate of his importance. He is the 
inhabitant of the dfesert, and an invaluable servant in the burn- 
ing regions in which Nature has fitted him to exist. But yet 
more tJian tlii^. he is endowed with the power of jiropagating a 
race of creatures of the highest import^ce to the inhabitants 
of many countries. The Mule, as an animal of burden in a 
rocky and precipitous country, far exceeds the horse or “any 
other animal ; and countries w'o\ild remain separated from eacli 
other by impassable barriers, were it not for the^aiatchless sa^- 
gacity, patience, and surefootedness of the mhle. 

It is only, howe\er, in the south of Europe, and in an especial 
manner in Spain, that the mule is to Ik* iH'garded as important 
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in the ruf*al economy of Europe. Yet he is capable of being 
cultivated in the north of Em’ope, and possesses the hardy pro- 
perties which fit him for innumerable kinds of lighter labour ; 
and he cq,n be maintained on far inferior feedinjf to the horse. 
There is difficulty indeed in rearing him to the same pbrfection 
in the colder parts of Europe jis in the warmer, becat^se “the 
male parent, the Ass, cannot be brought to perfeefibn in cold 
countries ; and when the staUion is employed, the progeny, 
termed a Hinny, is never equal to the true inulei 

The Horse, then, is tliat alone of the genus which interests 
us in this country as the subject of cultivation. The horse is 
strictly herbivorous, and more scrupulous with respect to the 
food he consumes than the ox. His stomach is comparativefy 
small, and he cats often. He sleeps very little, and frequently 
standing, for which purpose Nature has made a peculiar provi- 
sion in tl«5 form of his limbs. In^slecping he is startled by the 
slight(‘st motion. 

The horse i.s vastly modified in liis form and charact^^rs by 
tlie physi(tal condition of the countries in which he is natura- 
lized. If fed in a country of .plains and rich herbage, he tends 
to become hu’ge in his form ; and such is the character of the 
horse of the plains of Noithern Euro 2 )e, as of Holstein, Eng- 
land, and other countries abounding in rich herbage. But in 
an elevated country, where the herbage is scanty, the size and 
form of the horse vtu’v witli tjic circum.stances in which he is 
placed. There he becomes small, harlly, and capable of sub- 
sisting on the scanty torbage with which tha mountains supply 
him. No contrast between animals of the same species can be 
greater than that between the horse of the mountains and the 
horse of the i)lains. The pony of Norway or the Highlands of 
Scotland, as contrasted with the huge horse of the Lincoln- 
shire fens, i)resents such Extremes of strength and size, that it 
i« difficult to believ(' that creatures so different can be of the 
same species.^ Yet fill this J^reat diversiiy is produced by a 
difference in the sujiplies of food, as infliaeiiced by the effects of 
situation. Nor is this peculia> to the horse ; the domestic ox 
and tlie shecjiUre subject to the same law, and in a no less re- 
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markable degree. These animals are essential to the subsist- 
ence of the human race, and, by a beneficent provision of Na- 
ture, they are formed to adapt themselves to the circumstances 
in which they are placed. 

The horse fed on the arid plains and scanty herbage of 
warmer countries, assumes characters and a form entirely dis- 
tinct fronrthose of the large and massy animals fed on the rich 
pastures of temperate countries. It is from this cause that the 
large horse of England and the northern plains of Juiropo con- 
trasts in a striking manner wdth the lighter shape of the horse 
of other regions. As we pass from the northeni to the southern 
parts of Europe, this change of fonn and character appears, 
but yet more when we have crossed into Afri(^a. There the 
horse of the desert displays the light form and agile shap(‘ 
W'hich fit him for his condition. We see that he ij* here the* 
creature of the circumstances in which he is j)laeed. The heavy 
horse of the plains of (fcyinany and England could no more 
subsist on the dry find scanty herbfigo of Tabya than fm the 
heaths of Norway, 'riie species would ptTish in conditions so 
different did \fiturc not provide a remedy, by adapting the 
animal to its condition. 

The ancient hors(\s of the Nortli of 1‘hirope must have con- 
sisted either of the smaller horses of the mountains or of tlie 
larger horses of the plains. The horse which was chiefly em- 
ployed for common uses, for A'.’Ur, for the tournament, and 
even for. the chasi*, seems to liavc been of the latter kind. 
This appears from the accounts and ref»r(*s«‘n tat ions giyen of 
him, and from the form which he yet retains when unniixed 
with the bloo^ of the ligliter races of the South and l^ast. It 
is to this intermixture that the technical term bhofi is applied. 
Importations long a^o took place of horses frmn Sjiain, from 
Barbary, and the teVant ; and, at a hiter period, from Arabia. 
The African and Arabian horsca, accordingly, have given their 
characters to the blood horse of England and its innumerable 
varieties. 

The animal in .which this effect of blood is the most remark- 
able is the English race-horse. For the combination of speed 
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with the liecessary strength, this creature can searceljjr be sui*- 
]>asseil. He forms, however, a race of artificial crefition, ad- 
mirably suited for a particular purpose,* but not otherwise de- 
serving ol| cultivation, except from this, that it is the stallions 
of this race that continue the excellence and purity of the pa- 
rent stock. , • 

The superior class of riding-horses, generally tinned the 
hunter, is i)erliaps, the finest race of horses known. It combines 
the blood of the Arabian, and other races of the South and 
liast, with the powerful form of the horse of the north of 
biUro])e, in a much happier proj)oi*tion than the race-horse. 

Vvom the hunter, downwards to the races where no mixture 
of southern blood can be traced, the gradations are innumer- 
able. It is in this class that our roiid-horses anc^ hackneys, 
tlic horses emj)loyed in our coaches and carriages of all kinds, 
nay, ol'teu in the mere labour of heavy draught, are contained. 
It forms the most numerous class of horses in the country. 
Hut a large proportion is bad, having lost the hardincj^s and 
strength of the native race, without having arrived at the 
speed and other qualities of good breeding. 

The remaining class of liorsos consists of those in w'hich no 
mixture, (»r a very slight one, of stranger blood is found. These 
are the i)Ouic.s of oui* mountains, or the larger horses of the 
jdains. It is these last that interest the farmed’ as the animals 
of labour, and to them we compionly api)ly the term cart-horse^ 
or farm-horse, 

* ■ . . • ** 

The variations produced in this class of horses by different 

effects of f(»od and nianagemeut are very great. But some- 
times elasses exist of them in suificient numbers, and with 

<% 

characters sufficiently permanent, to allow the tenn breeds to 
bo ajtplied to them. Tne mo.st commonly enumerMed of these 
breuls are : — ^ 

1 , The Old English Black florse. 

2. The Clydesdale Horse. 

tSi 'J'he Cleveland Bay. 

4. The Suffolk P>inch. 

9 

'I’he Old Kliglish Black Horse may be s^aid to be the native 



480 


■»EARL\«’AND feeding of 

.Iionw^of jJbbe 4ibhor plains of Englanji. is chietfy bred in 
the midlaiad counties from Lmcolnshir^fiS(Q;;;S^^ These 

horses ere of large size, with the breast broad; the thighs and 
fore-arm larj^o and miisculai\ and the legs somcw'j at short. 
It is this* variety which supplies London w'ith those emormous 
dra^-horses, which excite the wmider of strangers. The defect 
of this bfbed is the too great size of the individuals, their 
consequent slowness of motion, and their comparative want of 
action. These faults, however, may bo corrected, and have 
been so very generally ; and the true black horse of England 
affords the materials of an excellent breed. Mr Bakewell was 
aware of its value, and made it the basis of his improvement 
ot the draught-horse. 

The Clydesdale is the breed of the central plains of Snot - 
land, though cultivated in elevated districts. The* horses oi‘ 
this breed are less than the Iv^avy black horses of tho midUuid 
counties*;; they dra>v steadily, and iu*o generally tree from vice. 
They^e reared by the farmers of the district, and have good 
justice done to them with respect to feeding and light work 
while in the hands of the brcedei’s. It is to the good treat- 
ment of th'nn whtii young that these horses owe" much of 
their usefulness. Altliough, like the English black horse, some- 
what deficient in action, they have jiroperties which render 
them a safe and useful class of fann-liorsese 

The Cleveland Bays are so n^ned from a district of V’ork- 
shire, where they are reared, but they are, in truth, bred over 
the whole of Yorkshire and Durban: ^This breed has now 
more or less of blood. It possesses good action, and in tliis 
reject is superior to the h^ck horse and the Clydesdale. 
It is said that' the Cleveland bay has degenerated, but it is 
rather to be believed that^it has partaken of that tendency to 
a lighter form, which the wishes of farmers favour. Excessive 
strength in the individiMi.1 has everywhere become less valueel 
» than the power of active? labour ; and, partaking gf this change, 
there is little reason ‘to say that the Cleveland bay has de- 
generated. 

The Suffolk Punch is so termed from its roulid or jmnehy 
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.'lurmanay, wnich, irom i!ixw 

t jbciers, is probable. The Suffolk pun^^h is not usu- 
horse, though compact, useful, and of exceedingly 
good action. This breed is in great request in tlie counties of 
Suffolk, Norfolk, and Essex, where it is preferred to^every 
other for the plough. The Suffolk punches have been long 
reniai'kcd for the trueness witli which they perform their work, 
andjn an especial degree for their steady exertion at dead 
pull. The breed has been crossed by the Clevefland bays, and 
many suppose that its genuine character has been deteriorated 
by this cross. 

The Old English black horse, the Cleveland bay, and tlie 
Suffolk punch, are frequently crossed with horses of high blood, 
and the iiesult is often animals of unequalled strength and 
beauty for tlie carriage, and sometimes for the saddle ^and the 
chase. 

2. Foum. 

An examination of the form of the horse requires a cursory 
one of his anatomical structure. 

The bones of an anknal form, it may be said, the tbuuda- 
tion on which is erected the edifice of the living machine. 
They mainly give to it its form and proportions. Their va- 
rious parts, connected by fiexible ligaments, are capable of all 
the varieties of motion fitted to the condition of the animal. 

Motion is given to the bones by means of muscles or lleshy 
fibre : but the fiesh of animals is not a mere stri^um co'!i«iihg 
the bones, as some migli^ suppose. Every muscle us a distinct 
organ, consisting of iniuniiorable parallel fibres, forming, as it 
were,** a fleshy band, stretching from bone to ];^one, or from 
muscle to muscle, and each sej^iiig its peiuiliar function. 

•These muscles are of vast power when under the influence of 
the vital principle. By contracting, they give motion to the 
bones and other parts. Each muscle eonsista of long threads 
or fibres, seemingly bound together by laesh-work. These 

H h 
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•ftm infeti #88 V very powcrf»S gitisses, 
caa discover, arc rcsolvaMe into minuil-’’. fiie.iutrtit8. A number 
of these dlaifients may be said to form a fibre '; a ”T**>®ber of 
l^ese fibres to form a fasciculus or bundle of fibres ; and a' 
number of fasciculi to form a muscle. 

MuScle^assiunc a variety of form suited to their peculiar 
functions. Sometimes they are flat, extending over a consider^ 
ible space, and often they form a fleshy band, swelling out in 
the centre, and becoming small and tendinous at the points of 
their attachment to the bones. 


Flft.l8S. 



Not only is a class of muscles employed in giving motion to 
the bones, but a numerous class is employed within the body 
in giving motion tt) the organs of nutrition, as the heart and 
the stomach. Anatomists enumerate in all about 400 muscles, 
a number wonderfully small when we consider their functions, 
and the infinitf variety of motion in the animal ; for, from the 
motions of the limbs to the expression of the face and modula* 
tions of the voice, all is moved by this machinery of surpassing 
beauty and simplicity. 

The bones, although harder than the muscular structure, 
are, like it, the parts of a living machine, furnished with their 
bloodvessels and nerves. They give to the animal its pecu- 
liar form, and, acted upon by the mviscles, its power of pro- 
gression. 

The following figure represents the connexion of the prin- 
cipal bones of the horse : — 
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(•, C, Ocrvical vortwbra?. T, Taxsal bones, or bones of the 

D, I), Dorsal vorlebr v. hock. • 

E, E, Lunilnir vort * »ra?. U, Metatarsal bones of the hind- 

A, Hones of tln^ ruiiiuin. le^. 

B, Bones of the face. V, Phalangeal bones, or bones of 

H, Hacruni, or rump-bone. fetlock, footii,&c. 

J, J, Bonos of the tail. K, Scapula, or shoulder-blade. 

F, F, bibs. L, HunTeriis. 

(1, Stomuin, or broast-Jiono. M, Foro-ann. 

J, Os iniioiuiiintiirn. N, Carpal bonds. 

Q, Os Fenioris, thigh-bone or O, Metacarpal bones. 

hnuneh-bono. P, Pliahuigoal bones — 

S, Hones of the leg. 1. Witliors. 

U, Patella, or slide- bonea 2. The elbow. 

3. Point of the hock. 

4. Hip-bone. 

The series of bones to whi0&*the others* may be regarded as 
aftached, is the vertebral or spinal column. This, in man, is 
erect, forming what is termed ^e back-bone. It is a pillar of 
bones, dexiblcaud of great stoength, serving to support the 
head and chest. These bones or vertebras* are jointed or arti- 
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culat^ tt(getheji% of n^Mion, aud firmly 

bound by ‘strong cartil^^ / Each a cavity pass- 

ing through its centre, so that, when 

there is a continued canal passing along the whblS 0 Q|uxnn. 
It is within this canal tliat the continuation of the medullary 
part of tin? brain, or spinal marrow, is enclosed. Radiating 
from this, and passing through foramina or holes in the co- 
lumn, are nerves destined to give sensation and motion to the 
muscles and other organs. 

In mail the number of veiiiebrse is 24, in the horse 30 ; in 
man the column is erect, in the horse it is horizontal, to suit 
tiEie position of a quadruped. 

Of the vertebrie, those peculiar to the neck are termed cer- 
vical ; those belonging to the back, and from which the ribs 
arise, dorsal; those belonging to the loins, lumbar.' In man 
there are 7 cervical, 12 dorsal, and 5 lumbar, vertebra[* : in the 
horse Jherc are 7 cervical, 18 dorsal, and 5 lumbar, vertebra?. 

These vertebrae have each projections termed processes, which 
are designed for the attachment of muscles, and of which the 
upright are termed spinous processes. In the horse, the spi- 
nous processes next the neck are very large, forming what are 
called withers. To them are attached muscles and ligaments 
which support and give motion to tilt' head and neck ; and 
large withers are connected ivitl\ the power of active motion 
in tlie horse. 

Jointecl orarticjilatedto the first of the cervical vertebra? is 
the head, containing the brain and the principal organs of sense. 
The bones of the head are divided into two classes, those of the 
cranium or sKuIl, and those of the face. The bones of the 
cranium are distinct pieces, firmly united, and many of them 
dovetailed into each other, and forming a cavity fitted in the 
happiest manner for the protection of the vital organ wdthip. 
The manner in which the crahiani is articulated to tlie upper 
vertebra, is analogousito that in<vvhich the ve^teCra? themselves 
are united together. The cranium may be said to be itself a' 
vertebra, its parts being merely expanded and enlarged so as 
to form a cavity for containing the brain» 
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horse they 
aa may collect food. The 
upon the summit a column : 
oi lier that it may reach the ground, it is ]>en- 
In the horse, its great Mxdght is siijiported by powerful 
muscles, and by a strong ligament extending from ^hehtSa^ to 
the S])ine. It is for the better attachment of this ligament and 
muscles, that the withers of the horse arc large : in man withers 
are not required. * 

Tlie ])rehensile organ of the horse Iwdng the mouth, and not 
as in man the hands, the length of the cervical vertebrae must 
be so much gri^ater in the horse than in man, thet he may be 
able to reach the ground and collect his food. Although the 
number of cervical vertebra* in the horse is the same as in man, 
their length in the horse is much gi'eater. 

Tile spinal column becomes hirger towards the base, when it 
gradually diminishes. This jiorticfi of it forms what is termed 
the sacrum : the bones of it are not jointed, but united s*b as to 
form one bone. The vertebral canal is continued into the sa- 
crum, and sends forth nerves to the lowjL*r extremities. In 
man the sacrum is t(*rminated by 4 or five little bones united 
together ; in the horse these bones extend to a greater length, 
forming the caudal vertehne or tail. 

Rising from the si*vcral dorsal vertebra* arc the ribs. These 
bones are flat, bent, anil ela.'^tie, and* terminate in cartilage. 
Some of them are uyited directly to the sternum or breast- 
bone*: those are termed trm* or sternal ri^s. Some are not 
united dirc*ctly to the sternum: these ai'e termed fiilse or 
astenial ribs. In man the number of dorsaUvertohiw and 
consequently of ribs, is|12 on each side. In the horse the mim- 
bei of dorsal \ ertebra, cjid the number of ribs accordingly on 
each side, is 1 8, of which 9 arc true ribs and joiiu'd to the 
stiTiuim, and 9 asternal ril)s.»*The other bones connected with 
«u* spinal coftnin are those of the pelvis, to which is attached* 
the bone of the thigh. ( Wnected with the spinal column also 
by muscles, is the scapula or shoulder-blad!?, to which is at- 
tached the humerus. 
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The-pelvis is at lower part 
and at thid liinder part in tlie 
shaped cavity^, formed l)y the ossa innominai^'i^ 

It is within this cavity that tlie fcrtiis is developed nnd nou- 
rished. A prominent bone of the pelvis is the ilium or hip-bone. 

Into a egyity of os innominatum on each side is inserted 
the os femoris or ‘high-bone, wluch is the largest bone of the 
body. The thigh in man is altogether detached from the 
trunk ; in the horse it forms apparently a part of it. This is 
required by the different position of the animal, and the bone 
has sufficient facility of motion in the position in which it is 
placed. In man it stands vertical ; in the horse it is bent, 
which prevents the animal from being raised too high above the 
ground. Ih this position, too, he has a greater power of pro- 
gression. When he moves the limb backwards it describes a 
large arch of a circle. Now, were the thigh placed perpendi- 
cular to the gi’ound, it will appesir from the figure that, when 
stretched backw ards, it w ould describe a smaller arch of a circle. 
Its length, therefore, combined with its bent position, conduces 
to the vast power of progression of the animal : and the com- 
parative power of motion in horses is very much dependent upon 
the length of this part. This greater length of the thigh-bone, 
again, is indicated to the eye by the distance from the hi])- 
bone backwards, forming what are termed the hind-quarters. 
Jockeys, accordingly, always look to the size of the cpiai’ters as 
connected with the rapid power of progression of the horse. 

Next in order are the bones of the leg, consisting first of the 
patella or stifle.bonc, corresponding with the pan of the knee 
in map», and iv:xt of the two bones, the ti1>ia and fibula, united 
in the horse, and forming the leg proj^u'Iy so called, and cor- 
responding with the leg in man. Tim leg of the horse should 
be long in proportion to the lower parts of the limb. 

The further bones of the liiub correspond with the bones 
of the heel, the foot, and the togs of man. Thb bones of the 
heel in man are termed the tarsal bones ; of the foot, the meta- 
tarsal bones ; and of the toes, tke phalangeal )) 9 nes. In man 
the tqfrsal bones are in number 7, the metatarsal 5, and tlu? 
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!>rse, the bones corresponding to the 
; phalangeal bones, are likewise, as in 
imber of bones adds to^the flexibility 
-j tne limb. • 

Mjin, however, standing erect, requires a large pedimejit of 
support. The bones of the foot therefore, ^e made to rest 
upon the ground. But the horse, having fo^r.^ limbs of support, 
docs not require this large pediment. The nlet^tarsal uones of 
the horse are therefore extended, in order to give length to the 
limb. The phalangeal bones form the fetlock*and otlier parts, 
giving to them flexibility and elasticity ; and the lowermost 
only of the phalangeal bones are brought into contact with the 
ground. These last are not separate as in man, but together, 
and defended with horn. The horse, therefore, may be said 
to stan(\*on his toes ; and if any person will attempt to walk 
on all-fours, he will find that the toes will touch the ground, 
while the bones of the foot will b® raised up. 

The bone of the horse termed the point of tlie hock, corres- 
ponds with the great bone of the heel in man. To this is at- 
tached powerful muscles ; and the size of rfhis bone, therefore, 
as giving space to the attachment of muscles, is connected with 
good action in the horse, and is therefore one of the points 
looked at by jockeys. 

The bones of the other ex tjpg piity of the Horse correspond 
with the arm, the fore-arm, the wi*ist,*the hand, and the fingers 
in man. In man the hand forms the prehensile organ, and a 
great flexibility is given to the difierent bones which form it. 
In the horse these bones form the limbs of support. They are 
not designed to seize objects, but to support tile weighVof the 
animal before, — ^to be raised from the ground when he pushes 
himself forward by the extension of the limbs behind, — and to 
jjreceive his weight when he again reaches the ground. 

The scapula or shoulder-bfiede is in. the horse, as in man, £|k 
Jarge flat triaSigyilar bone, placed upon j;he ribs, and connected 
by means of muscles with the head, the ribs, and the spine. In 
man, the twp scapulm are kept from approaching each other 
by the clavicle or collar-bone. From thd form and podtion of 
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the horse, this approximation cannot an^ there is 

therefore no collar-bone in the horise. ^ ^ t. 

Into a cavity of the scapula is jointed oit oadi tBIu# 
merus. Put the humerus, or arm from the riioul Ar to the 
elbow, is in man detached as it were from the body ; while in 
the la^se it seems to form a part of it ; and in this ])osition it 
has suiftcient j»ower <»f motion. It is bent, as will be seen from 
the lipfiu*e, — ^an admirable and necessary provision to k^sscii 
the shocks which the animal recc‘ives on brin^dn^ his limbs to 
the ground ; fot hy this flcAure they act the j»art of a si>ring. 
Were these bones vertical, the limb would be shattered when 
it otruck the ground. 

The shoulder of the hoi'so should be oblique, and the Imine- 
pus relatively short. The obliquity of the shoubh^r is a point 
connected with action in the horsi» ; and the reason why the hu- 
merus sliould not be long \\ill a])j)eHr from the function which 
it has to perform. When liie animal moves the limb forward 
to raisA it from the ground, the humerus has to describe an 
arch of a circle ; but the muscular powiT bidng sufficient, the 
shorter radius de.scrjbes an eipial ai’ch with a longer. 

The next of the bones are two, the radius and ulna nnit(‘d 
together in the horse, formini* the fore-arm in man, and A\hat 
is termed the fore-arjii in the horse. The termination of the 
ulna, corresponding with the elbow”, forms an important j)oint 
of the horse, because to^it are aftaehed powxTful muscles for 
the movement of the limb. Jockeys accordingly look with at- 
tention to the size^of the elbow’ of the horse. 

Thc^ ^ emainiug bones of the limb corrtsspond with the bones 
>f the «v/rist, tUj hand, and the lingers, in man, termed res])ee- 
tively the carpal, met5icarj)al, and the phalangeal bones 

The caiq>al bones of the horse are covimonl;^ called th • bones 
rf the knee ; but these lames do not correspond with the knee, 
jut with the wrist, of tlie liuma!\ body. They are 8 in num- 
)er in the horse as well as in map. In man, tlA.*y give flexi« 
>ility to the hand ; in the horse they give flexibility to the limb 
of support. 

The next bones are the metacarpal lames. Those (‘oiTospoinl 
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they form a 
*oe they are extended in 

ilones of the fctIo(*k and foot correspond witli the pha- 
laugeal bones, or bones of the finger in man. They are dis- 
tinct in man ; they are together in the horse, and, toucKing^he 
gi'ound at their (‘xtreniitics, are defended by horn. 

The hc»rbe, abstracted from his neck, and viewed in profile, 
is contained nearly within a square, of which the body forms 
one-half and the limbs form one-half. In tliis*respect the form 
of the horse diflers greatly from that of the o\, the body and 
limbs of the ox, abstracted from the neck, being ncludcd in a 
rectangle, in the manner to be afterwards sho^ n, and the body 
forming a greater proportion of the rectangle tli.ln the limbs. 
This circumstance would alone account for the greater poA^er 
of progression of the horse than the o\. 

In tlie liorse, while sufficient si^ace must be given in the size 
of the body to the respiratory and nutriti\ e organs, tHis space 
must not be too great, because then the body will bear too 
large a proportion to tlu' limbs for the pjiiqjose of active mo- 
tion. In the ox the larger the proportion of the fleshy matter 
of the body to thi‘ limbs the better. 

In the case both of the horse and the ox, the large expanded 
chest indicates a disposition to f atten ; hut ff tills be cairied 
too far in the horse, he will be ineapable of active motion. 
Such a form may syit the draj -horse, >\hen a hirgo force is to 
be throun upon the collar: but would bV unsuited to those 
cases ill which we require the power of active motion, or, in 
technical language, action. 

In a horse where speed alone is required, the chest must not 
be too broa<l ; but in athoi'se in which we require active mo- 
tion, combined with endurance, there should be a sufficient 
breadth of chest : and a medium, therefi)re, is w'hat is desired 
ill the hacklley^ and the huiiter. In the farm-horse, the chest 
should be broad ; because in the farm-horse we require tli€ 
power of draught, and not of speed. 

The chest of the horse behind the shoulders should be deep : 
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his back, wlien we lobk f&T wltkoirt B«cri6ci rf? tliis to 

mere speed, should be short ; the ribs shS!!^^ epJlI'OM® i>«er to 
the pehis, as .mdicating strength, though, if speeaEcS^ 
required, ^his point may be <»acrifioo(l. The fore-arm i|id hind- 
lefT, to the joints, should be muscular, and bolo>v the joints tem- 
dinous? Tl»e truiih should be lurrel-'^li.iped, but somenIi«if 
elli})tical, and ^;eiitl^ enlarging ftom the breiust backwards. 


3. Bkaring and Feidino. 

In the breeding of the horse, it is imj^ortant tliat the parent 
of slither sex be free from disease. It is well known to all 
breeders, that the diseases of the parents, as nell as tlieir i>ood 
l)roj>erties, ^^e traii’-ferred to their offsprinji^ In breeding, 
attention should be i)aid to the female as nell as to ttie male 
parent, else disappointment maj result witli rcspeci to the 
form and propertif's of the proi?eny. 

\ mare is capable of loceiximj^ the male at an earl\ a<;e ; 
but it is an error to commence breedin^^ from an\ mm before 
strength hivs be(‘n acquired, and her form de\eloped ; and this 
will rarely be sooner than at thn^e or four years of aL»(\ 

The imire comes into reason in,sprins> ; she f>oesuith Aoung 
about eleven nioiitlis, alth(»ugli with an irregularit> , ev<ii to the 
extent of *-0^ oral*w c eks <»n ii'ther side of that jieriod. The in(»st 
convenient time lor her ivcei\ing*the male is in Maj, that she 
ma\ fotd in Ajii il, when the herbage begyis to sj>ring. From 
the time she n»eei/es the male till tlnit of foalin^», the farm 
mare may bo kept at her usual work. Slie will give notice of 
the period of fording, by the extension of the udder, and other 
symptoms, and she maj then he ndeascfl from work. 

In general, little difficulty or dangematteiids the pjirturition 
of the mare. She rarely requires assUtaiiee ; but, slioulil diffi- 
culty really arise, from the partirtilar position of the fietus, it 
is well, if possible, to ol)tain the i^^'^i'^tancc of a veterinary siur** 
geoii, lest the marc be injured lijr unskilfiil and violent means. 

As soon as the Aiare has foaled, she should be, placed with 
h(‘r young, either in a house, or, what is better, in a pasture*- 
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\0^at all times. It is ne- 
with nourishing food, 
j^ii’in a field, ^nd permitted 
j tne young imdisturbed. But yet she may be put, 

without danger or injury, to moderate work within a short 
time after fosding. 

For a time, the foal should be shut up in a house during the 
hours of work, wliich then should not be too long ; but, after 
the eolt has acquired a little strength, it may be permitted to 
follow the mother even when at work in the fields. Many, in- 
deed, do not approve of this practice, on account of the chance 
of accidents to the foal. But accidents seldom oi^cur, and Jlie 
foal has an opportunity of taking milk more frequently, is 
the better for the exercise, and becomes used tc* the objects 
around k. 

In 9 clays or more after foalihg, the mai’e Avill be again in 
season, and may receive the nialo^ In C months the foal is to 
be weaned, which is done merely by separating it fi^m the 
dam. It is then best put into a field : the mother is then put 
to her ordinary wmrk, and treated as usual. 

At tlie time of weaning, and during all the period of its 
growth, the foal shoidd be liberally fed. Bruised oats, meal, 
or any farinaceous food, may be given to it. It is not iiecc^s- 
sary or proper that it be pampered ; but it is* important to its 
growth and vigour, that it iJe^'suppliqii with sufiicient food. 

The male foal intended for agricultural purposes must be 
castrated ; and the best period for perforniing the operation is 
at the age of 12 montlis. Some do it before wi;aning, but it 
is better that it be delayed till the masculine, fijrm of «jdic ani- 
mal has been more d<^yeloped. 

If the colt be intended for the saddle, it is well that from 
this period it be accustomed to gentle handling by tlie person 
who feeds it, for this is a mepn^ of rendering it docile and good- 
-tempered. But however tins be, nothing but kindness is to 
^)e shown to these young creatures, and any thing like rough 
treatment is to be carefully avoided. 

. Tile colts are kept in their pastures during the summer, and 
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when these fail before may be piJt into a 

yard with sheds, and plentiful iict'ere3-Wti^:;^ 
young oxen upon the farm. They may receive 
the winter, and hay towards spring when the straw|bec6mes 
dry and unpalatable ; and turnips, or any green food, should 
be suilplied^to them freely throughout the winter. It is a great 
error to starve colts, for this injures their growth and vigour 
in a degree far beyond the value of the increased food required. 
Although they may be confined in a yard in the manner de- 
scribed, it is greatly better, where convenience allows, that 
they have a piece of ground on which they may run in winter. 
Tips is favourable, in an eminent degree, to their health, and 
the state of their feet. 

But, howtver the colts arc managed in winter, as early in 
spring as the pastures will allow, they are to be turned out to 
graze in the fields, where they kre to be kept during summer ; 
and in the following winter iput again into the yards or pad- 
dock, afid treated in the same manner as before. 

And they are to be treated in a similar manner in the fol- 
lowing summer and winter; after which, namely, when three 
years old, they will be in a condition to be broken in, and, if 
draught-horses, employed in the work of the farm. They may 
be taken up for training even in the third autumn of their 
age, though at this j)criod the work should be very gentle. 

A fai’m-horse usilidly receives fittle training, though it is 
better that a partial^raining, as in the ease of the horse in- 
tended for the saddle, be given. But w'hether this be done or 
not, the«fColt should have a bridle with an easy bit put upon 
him foi;^few dpys, and allowed to champ it for an hour or two 
at a time in the stall. The harness beipg then put upon him 
by degrees, he may be trained to the different labours required 
of him. In general, the farm-horse, working with his fellows, 
is easily brought to he obedient. 

But w'hen a farm-horse Is four or five years ol(> before he is« 
put to work, or if he is a stallion, or if he shows any vice, a* 
little more care majf be proper, and a partial training, as if he 
were intended for the.saddle, given him. And if he is a valu- 
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the carriage, the 
.1.9 better, 
tne horse for the saddle is now well un- 
uerstood^land the rude and violent practices of former times ai’e 
generally abandoned by all who have any competent knowledge 
of the subject. In every case, gentleness and kml treatment 
are to be strictly observed in the management of the colt.* He 
is first to be taught his duties, and corrected afterwards only 
when necessary to enforce submission. Fear, “in the training 
of the horse, is that feeling with which he issobn endued, that 
he is under the dominion of a more powerful agent, whose will 
he cannot resist. Implicit submission is to be enforced, gently 
in so far as instruction is concerned, but by calling into action 
the principle of fear, when this is required to produce obedi- 
ence. Decision and firmness, with a resolution to be obeyed, 
after the horse has been fairly taught the duties that are re- 
quired of him, are altogether distinct from violence and cruelty. 
Nothing is so destructive to the temper of a horse as*^ useless 
30crcion, and all the defects of temper, when they exist in the 
/oung horse, arise in the great majority of cases, from iiiju- 
.•ious treatment. But we are here chiefly to consider the ma- 
nagement of the horse as an animal of labour. 

The farm-horse demands, neither in the training nor in the 
"ceding, that nicety which is roojiired in the dase of the horse 
iesigned for rapid motion dr iiTeguku* }^bour. He requires 
merely to be maintjvincd in good order, never to %e worked 
Dcyond his power, and never to be allowed 8o fall, in condition, 
jelow the work which he is to pertbrm. 

The stable for the farm-horse, as for every Other, sh'Ould be 
spacious and well ventilated. It is a great error to suppose 
that horses require a close, warm stable, to preserve them in 
health. To keep them fully sheltered, and free from the ac- 
tion of any cold current, is all 'that is requisite. The horse ijj 
well suited *\o bear an cqi\al temperature, but not sudden 
changes produced by artificial means. Farm-horses regularly 
worked hav^ been known to be kept thi-dughout the coldest 
winters in mere sheds, not only withbut injury, but with 
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greater ‘benefit to their }iea}& than if they had^H^i closely 
confined. • 

Next to Yontilation in importance, ie cleanliness of tfie stable. 
No filth should be suffered to accumulate, but over;^ day the 
stable should be cleaned out, with the same attention for the 
farm Ife fot the saddle horse. In the fiurm-horse stable, every 
ploughman should have a small fork, a curry-comb, a brusli, 
a mane-comb, and a foot-picker. (Figs. 88, 87, 88, 89.) 

IJght should be admitted into every stable, to a certain ex- 
tent. But in the ease of farxn-horses, which ai*e only in tlie 
stable during the hours^ vdk and feeding, less light is neces- 
sary than in the case of the saddle-horse, which passes a great 
part of hib time within doors. The light required for the farm- 
horse stabld is that which is sufficient to allow the workmen to 
perform their duties in the day-time. Sometimes there is a 
room adjoining the stable for holding the harness, but it is per- 
fectly douvenient and sufficient in practice to hav(* the simple 
furnitulrc of the farm-horse hung on pins in the wall behind 
each pair of horses. 

The food of the horse in this country consists of herbage, or 
green forage, as clovers and sainfoin ; of dried forage, as liay 
and straw ; of various farinaceous sulistances, as oats, barley, 
pease, and beans ; and of the sueculont roots of plants, as the 
potato, the turnip, the carrot, the parsnep, and the* beet. Of 
the griiins given to the horse, thd most generally employed in 
this country, and that uhich is rc^gorded a^ well adapted to his 
strength and spirif( is the oat. 

The Wat is, for the most jmrt, given to the ho^^e without any 
preparation, though it is sometimes bruised, which is always 
beneficial, by rendering it easily masticated and digested. 

It is usually given in portyms at a time, familiarly knov\ n iin> 
der the term feeds, the nfeasurc of w'bicli, however, vanes in ^ 
different districts A feed in soiAc places consists of a gallon, 
being the eighth part of a bushql, and weighjnpf, upon a me-^^ 
dium, about 4^ lb 

Two gallons in fliu’day, or 9 lb., arc considered (u be good 
feeding when the hprse is on dry food, and not on hard w^ork , 
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when oit work, tlie quantity may bo increased to 3 gal- 
lons, anjJ" when on light work and green food, it may be re- 
duced t(y 1 gallon, and mmetimes altogether witjidrawn. But 
on an ayprage, 2 gallons in the day, that is, about 90 bushels 
m the year, will be sufficient in every ease for the working 
horse of a farm. In practice, too, it is not the i^iperlof but 
the lighter oats that are given to tlxe farm-horses. The^e ore 
the light corn formerly described. 

Oats may be given to horses reduced to a state qf meal, but 
this is only priketised in the case of gruel given to a sick horse. 
To induce a horse to take gruel, it is put into a i>ail and plaecd 
beside him, so tiiat when thirsty ho may drink of it. 

Meal is sometimes given with cold water to horses, when 
travelling. This is a refreshing feed to a horse OA a journey, 
and a one when the chill is just taken off the water ; but 
it is chk'fly employed in joumej^s when time is of importance, 
and it is accordingly rarely given iV the case of the farm-horse, 
who should always have time given him to feed. • 

When oats are kept in a damp state, fungi grow upon them, 
and they acquire a musty smell and bad taste. They should 
never be given in this state to a horse, but should first be kiln- 
dried, so as to expel the moisture and destroy the fungi. 

Barley is more nutritious than oats, although, in the prac- 
tice of this country, it is not so much approved of in feeding. 
But over all the Continent, bifiey is t^e most common food of 
the horse. If bruised aiid mixed with chopped straw or hay, 
it is an excellent pnwender. But the mo&l common method 
of giving barley to horses in Kngland is in what is tsdmed a 
imish. The bjirlcy in this case is boiled in water^and the»whole 
is then allowed to stand until it is sufficiently cool. The masli 
forms admirable feeding, for a sick horse ; it keeps the bowels 
opvd, and is nutritive, without being heating. 

* Wheat is rarely used for tho feeding of the horse, the proper 
(destination o&wheat being the food of man. The only ease, in 
•{feneral, in which wheat, with a regard to economy, can be ap- 
l>lied to the feeding of the Aorse, is in tlmt of light wheat. 
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which, being made into a masb> ma^ be given to a sick horse in 
the same manner as barley. 

Beans form^^n esteemed food for the horse. They sil*e some- 
what more astringent than oats, and correct the tei^dcn(!y to 
laxativeness when it exists. They should in all ctises be bruised, 
and mixed^^ith other farinaceous food. 

The pea is similar in its feeding properties to the bean, and 
is even supposed to be more nutritive. . It is, however, a dan- 
gerous food to be given in too great a quantity, from its ten- 
dency to swell ’•in the stomach. It should, like the bean, be 
bruised, and given along with other food. 

rtThc details in the manner of feeding the farm-horse neces- 
sarily differ according to the practices of different districts. 
The following is a system, simple, efficient, and capable of 
being reduced to practice upon every farm : — ^ 

When the pastures, or other gi*een food, fail in autumn, 
which will generally be by the beginning of October, the horses 
are to be put on hard food. They should receive at this period 
an allowance of hay at the rate of 20 lb, in the day, with 2 gal- 
lons of oats ; or, in place of a portion of the oats, they may 
receive at night a feed of steamed food, consisting of potatoes, 
or any other roots, mixed with a little com, and seasoned with 
salt. The whole quantity may be a peck, weighing about 12 lb. 
The quantity of ]>otatoes that corresponds in nourishment with 
oats, is in the proportion of *^out 15 lb. of raw potatoes to 1 
gallon of<oats. ^ 

In the months li November, December, and January, when 
the dal^^ and the tii^ of labour are short, the hAy may be 
withdrawn, and the horses, in place of it, fed on straw, of which 
the best, ivhen it' can be obtained, is ^ that of.dbeans or pease. 
Next to these in quality is that of oats. The straw of wheat 
an^ barley is in this country only used as litter, though, were 
.it to be cut into chaff, it coni^ be advantageously used as 
fodder. 

» r ■ ♦ 

At this time the jlmrses should receive 2 ^lons of oats 
the day ; or ^^.^iftltity of oats may be diminished, and a 
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portion of steamed food given at night. They should receive, 
as before* two feeds, one in the morning before going to work, 
and one at mid-day, and their steamed food at night! By the 
beginning of February, they should again be put on hay, in 
preparatifjn for their harder work in spring. At or before the 
time of sowing the oats, that being the" commencement of , the 
season of active labour, the horses should receive l^ir full al- 
lo\tance of 3 gallons ofroats in the day, or, in place of a por- 
tion of their dry oats, a corrps])onding allowance of steamed 
food. They sliould be fed three times in the day, a feed of 
oats being given in the morning, a feed at mifl-day between 
the intervals of work, and at night they may either receive 
their third feed of dry oats, or a corresponding quantity sf 
steamed food mixed with their oats. 

Tliey arc to receive this ftill allowance of hay and com until 
about the* beginning of June, when they may receive green 
food, on which they are fed during the remainder of the season, 
their daily allowance of oats being deduced to 1 giillon. 

Three methods of feeding them on green food may be adopt- 
ed : — they may be turned out to pasture in the fields ; they 
may have green forage cut and brought hojiie to them in the 
yards or stalls ; or they may be fed in the intervals of work on 
green food, and tiwiied out in the evening to the fields to psis- 
ture. 

W^Len the first of these* methods is adopted,* that is, when 
the horses are simply pastiu-etC they ai»e merely turned out to 
the field at night atle^ work ; they are caught again, Or driven 
home ’to the stables, in the morning, and t^en again turned 
out after the morning’s work, which may be about 10 d'ilock, 
and allowed to feed till the afternoon’s work, \Hadcli msy be- 
gin about 1 o’clock ; tb^^y are then caught and again set to 
work. • 

^ The defects of this mode of management are apparent. Time 
is lust in taking the animals t0\md from the field during the 
intervals of wtfrk; and then, hyaving to gather their own food,, 
lltey have too short a time for feeding during the in- 

terval. 
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The second practice mentioned is to turn the horses out to 
pasture at night after work, but ih the interval in the middle 
of the day, to give them cut green forage, which is brought 
home, and gn^en to them, in the stall or stable. In this man- 
ner they feed at leisure, undisturbed by insects, and having 
thejr food collected to them, waste no time in gathering it in 
those houjrs which iwe suffered to elapse between the labour of 
the morning and that of the afternoon. This is an appiovcd 
method of managing the horses of the farm. Their health is 
the better for their being kej)t out at night, u hile the advan- 
tage of this is combined with the economical practice of soil- 
ing. 

* The other method of feeding is, to keep the horses con- 
stantly in the stable, or in a yard with sheds, and to feed them 
entirely on gi’oen forage. There is economy with respect to 
feeding in this system, and though it would seem to be searcely 
so conducive to the j)ermunent health of horses, as to give 
them a run out in the fields in the summer nights, yet it is 
found to be perfectly suited to tin? habits and condition of 
the farm-horse. here it is practised, it is better to keep 
the horses in yards with sheds, than to confine them entirely 
to the stables. To carry on a system of S(dling whert? clover 
and rye grass are the forage-plants employed, a quantity of 
tares, equal to :{ acre for each horse, should be sown, to be 
given to. the horses in the nitervals between tlio first and se- 
cond cutting of clover, v>r when they are engaged at hard work 
in harvest, or at other times. 

In the iiortlierfi parts of this country, farmers cannot gem*- 
rally begin to cut clover till the 1st of ; but in the south- 
ern part of tkb country, the soiling can be eoniincnced much 
earlier. When there are many liorsee, one man may be em- 
ployed to do the work of cutting anii putting the cut forage 
in bunches, and it should be taken home by a span? horse, sp 
as to be ready when the horsefe'return from work. One man 
will put into bunches a quantity sufficient for "iiO horses, arfti 
each horse will consume upon an average about 200 lb. in*/ 
day. 
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Whcn«tlie horses are turned out to the fields at night, and 
kept on. cut forage during the day, they should bo put into 
their stables by the beginning of September, anrj kept in the 
house during the night, receiving green forage if it is yet upon 
the farm, W else receiving hay. By the 1st of October they 
should generally be put upon hay and corn. ^ 

This, then, forms the circle of feeding of the horses o^ the 
farm : — They are put on hard food by the beginning of Oc- 
tober, n^ceiving hay and a medium allowance of* oats. In the 
months of November, December, and January, their hay is 
withdrawn, and they are put on straw, receiving a moderate 
allowance of oats. In Febnuiry, they are again put on hay, 
with a full allowance at oats, until about the commencement of 
June, when they are put on green fixKl, with a lessened allow- 
ance of oj^ts, and either fed entirely on cut forage, or pastured 
during thn night, roc(dving cut ftrage during the intervals of 
work in the day. 

In the practice of feeding fann-horsos, the utmost care^must 
be taken that they never be allowi^d to get out of condition. 
In this case, not only are they unable to perform their work, 
hut it requires a much gi’eator ex])ense to *bring them again 
into order, than it would have requin^d to keep them so. 

In feeding horses, even when upon hard work, a practice has 
been introduced of feeding the horses entirely on boiled or 
steamed food, with cliojjped hd^and strjiw. The proportions 
of the different kinds of food employed in this maniior.are not 
subject, to rule. But tibout \ in weight of thd, whole may con- 
sist of the chaff* of straw, ^ of the chaff' of hay, \ of bruisdd or 
coarsely ground grain, and may consist of steai^ed potJjtocs. 
To thisHshould be added alxait 2 oz. of common salt. From 
30 to 35 Ib. of this mixeef provender, or on an average 32^ lb. 
in 24 hours, will suffice for any horse. 

flTwu) methods may be adopts^ in the giving of this food. 
Eiflier the wdiol^ substances may be mixed together, and a cer- 
tqjil proportion givfen to the horses three*or four times in the 
day, or the dried food alone iHay be given during the first 
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part of the day, and the steamed food mixed with a fortion of 
the dried^food in a mess at night. 

In the firsticase, that is, \vhen the whole mess is to be mixed 
together j the potatoes or other steamed food jire first to be 
prepared, then weighed and mixed with the ehopped straw or 
hay, and jyith the bruised oats. The (piantity for 24 hours 
being mixed and prepared, the proportion for each horse is 
to be w'eighed and set apart in its proj>er pail, and given to 
each horse at three or more times, as shall best suit with th(* 
work with which he is engaged, talking care that considerably 
the lai’gest quantity shall be given at night, 
r When tliis method of feeding is adopted upon a farm, it 
should be confined entirely to the months of winter, for the 
horses of a farm will always be best and most economically fed 
during the months of summer on pasture and green forage. 

From the mixed iiatuinj of our husbandry, the habits of the 
people, and the attention paid to the rearing of the horse, a 
long and general [ireferenee luis been given to this animal for 
the labours of the farm. In certain districts of Ihiglaiid the 
ox is still the more common beast of labour ; ))ut in by much 
the greater number, the ox is either unknown as an animal of 
draught, or cm})loyed only partially as aii assistant. 

The ox is a less ex]>ensivc animal to rear to the age of labour 
than the horse ; his si\bserjuc*n{ cost of maintenance is smaller ; 
he requires less care and attendance, and he is less subject to 
accidents and diseases. He has this further advantage over 
the 'imrse, that, at a certain age, when unfit for laboui*, he can 
be fettened^^whereas the liorse declines afti'V a time, and be- 
comes useless. But the ox, though well suited for a slow and 
steady draught, such as the plough** d(?mauds, is not so well 
adapted for active motion or distant carrhiges as the horse. 
Although patient of labour,- .he sinks under extreme fatigfue, 
and is not capable of those sudden exertions ^’vhich the diver- 
sified operations of our agriculture re(iuire. The horse there- 
fore, which unites force of di aught with quick action, facility 
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of ti’avelUng, and the power of bearing great fatigue, is in 
these resj)ects better suited than the ox to the varied labours 
of an extended farm. As agricultui*e,“ accordingly, has im- 
proved, the use of oxen Inis given place to that of horses for 
the conmhn purposes of the farm. 

Being thus employed as the principal or only animal of 
draught on farms of this country, being in universal demand 
for carriages of every kind, and for the innumerable purposes 
to which lie is adapted, the breeding and rearing of the horse 
form an imjiortant branch in the rural econfimy gf this island. 

The demand for horses for the saddle, for the lighter and 
more rapid carriages, and for the heavier labours of every kipd, 
is ex(?ecdmgly gr(;at. Tlie vast supply re(|uired is furnished by 
the land of the country. Kitber the farmer direetbi rears the 
animals, or he raises the food by which another class of traders 
is enabled to rear tbein. The •greater number of horses is 
produced on the farms of the eour<try, and they consume the 
produce upon the ground until they are of an age to lui used. 
The excejitions are the eases of those particular kinds of horses, 
as tin* race-horse and tlie finer animals for the saddle, that ile- 
mand an especial attention. 


U. THE ox. 

V 

J. Sl'ECIKS AND VaUIKTIES. 

Of tlie ox kind 8 .'species are emimerattMl zoologists — 

1 . Bos unis — The Aurochs, the Bison of tlic ancients. 

. 2. Bos bison — Tlic Bison, or Buffalo of Ainerica.^ 

3. Bos moschatus — The Musk Ox. 

4. Bos frontalis — Tim Oayal. 

fi. Bos grunniens — Tht* Grunting Ox. 

(5. Bos caffer — The Cape Buffalo. 

7 . Bos biibalus — Tlic Buffalo. 

8. Bos tavus — The Domestic Ox. 

• Of these species, the Aurochs, the Bison of America, the 
Musk Ox, and the Cape Buffafo, have not bden domesticated. 
The (jayal anfl the (rrunting Ox are both cultivated in Asia* 
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but have not been introduced into Europe, in whichtthe only 
species reared are the common Buffalo and the Domestic Ox. 

The Common Buffalo, a native of the warmer regions, has 
come to us beyond a question from Eastern Asia. He seems 
to have heen introduced into Italy about the sixtfi century, 
and' is now an important animal in the rural economy of that 
country. He is used by the Italians as food, and as the befist 
of labour, and may be said to form the riches of the inhabi- 
tants in maliy pjwts of the country. He is cultivated, too, 
in Greece and Hungary. He prefers moisture and the rank 
herbage of marshes. Tlie milk of the female is good, but the 
flesh is held in less esteem than that of the common ox. The 

f 

pace of the animal is sluggish, but from the low manner in 
which he 'Carries his head, throwing the weight of his great 
body forward when pulling, he is well suited for heavy draught. 
But this is not a property sufficiently important to cause the 
introduction of the buffalj) into th(‘ agriculture of Northern 
Europe, and he is not likely, therefore, to be carried beyond 
the countries where he is now reared. 

Of all the species the Domestic Ox is the most generally 
diffused, and the riiost valuable. He has existed in a domesti- 
cated state beyond all the records of history and tradition, and 
naturalists can but conjecture from what iRircnt-stock he has 
been derived. , Like all the animals necessary to the subsistence 
of man, he suits himself in a wciiderful degree ’co the circum- 
stances ip. which he is placed. Where food is scanty, he sciirce 
exceeds the size of tlic deer, but where it is abundant, he reaches 
to en^^ruious size. He is found from the equator almost to the 
limitg,of vegetable life, and is every where subservient to the 
wants and conveniences of the human races. 

The female is in a remarkable dcj^fee subordinate to the in- 
terests of mankind ; she is every where docile, patient, and hum- 
ble. Milk, which forms so nutritive an aliment for the hum^ 
species, is yielded by her with an abundance pjad facility un- 
known in the case of 'any other animal. Shb has a more capar 
cious udder, andr larger mammee, than any creature known to 
us. She has four teats, although she gives birth to but one 
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young. Like the sheep and goat she yields milk freely to 
the hand, although far more abundantly ; whilst many other 
animals refuse their milk, unless their own yo'ung, or some 
t)thor animal, be allowed to partake of it by sucking them. 

From the earliest times Great Britain has been remarkable 
for the excellence and numbers of her sheep and oxen, and 
owes no little part of her oimlence to this cause. The varieties 
of those animals anj greatly diversified, both by the different 
natural circumstances in which they are placed, and ])y the 
effects of art in changing their properties and form. To these 
varieties is usually applied the term breeth. 

The main divisions of Iwoeds of oxen in this conntr/is 
into those of the mountains and those of the plains^ 

Of the hrecds of the moiuitaius, the most characteristic and 
numerous jU’c those of tlie Highlands of Scotland. These ani- 
mals, although differing in siise and useful properties, are, with 
the exception of those inhabiting some of the northern j^ands, 
united ]»y certain charatlei’S, which bring them under the 
common dmiomination of a breed. I'heir general character is 
tfiat of a small and hardy race, adapted to»ti country of heaths 
and high mountains. The best and largest are those which 
are ju'odiiced in ^Vrgyleshire and the Hebrides, which may be 
traced to the superior herbage luid mihler climate ot the western 
coast ; and iu* certain cases the greater care bestowed on 
breeding. In the more steril parts of flie Northern Highlands 
they are of smaller siie and less perfect form. 

In the Zetland Islands there exists a peculiar race* pro- 
bably derived from the nortli of Europe. The Zetland oxen, 
when pure, are of good form ; but they have befin grea^tly in- 
jured by crossing. Tli 4 ?ir horns are short, and their skin soft ; 
their flesh is finely marbled, in this respect equalling that of 
?ny of our breeds of cattle. The females are better milkers 
than alpine cows generally aJtet and are remarkable for the • 
dkrly period sil Miiich they arrive at maturity and receive the 
'male. They afford admiraljle first crossjfs witli superior 
males, as with the shoi1>horns. 

The cattle of all the Highlands of Scotland are reared in 
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vast numbers, and brought at different ages to the Lowlands, 
where they are fattened for the supply of the various markets 
of consumption throughout the country. Tn this manner they 
are spreavl over every part of the kingdom, and aii3 held in 
general estimation for their hardy properties, and the good- 
ness of their flesh. No race of cattle can be better suited to 
the physical circumstances of the country in which it is reared 
than this hardy mountain race ; and what is to be desired with 
respect to its ^improvement, is not a change of breed, but 
judgment in rearing from the same breed, so that the indivi- 
duals may be brought to the greatest perfection in size and 
disj)osition to fatten, which the circumstances of th(‘ country 
will allow.^ 

The oxen in Wales have, in like manner, the characters 
which might be expected in a»country of mountains ; ,but they 
are of various size and aspect, dependent upon the productive- 
ness of the pastures, the care with which they have been treat- 
ed, or their more or less intermixture with stranger blood. 
The Pembroke cattle may be reganled as the type of the 
mountain breeds of Wales. Their size is nearly the same as 
that of the West Highlanders, w'hich they resemble in their 
general characters ; and both races have an affinity with the 
ancient wild cattle which seem to^Jiavc been spread over a 
great part of this country wl^^n covered with wood, and of 
which the remnants are yet preserved in a few j)laces, as at 
Chillingham and Lanark. Another heed of Wales is the 
Glamorgan, which, however, is to be classed with the larger 
breeds of the lower countrv, ratlier than with those of the 
mountains. *1ilie ^improved Glamorgan is a valuable breed, of 
good fonn and fattening properties! The oxen are w’cll 
adapted to labour ; the cows are suifed to the dairy. 

In Ireland the varieties of cattle are very great. Of thosiie 
proper to the mountains one is Vhe Kerry breed, the cows of 
which are largely spread over Iceland, and cvsteemed for their 
hardiness, and fi^iess for the dQmestic; dairy. 

Of the larger breeds of the lower country, ^the first to be 
mentioned is the Long-horned. This variety extends over the 
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plains of Ireland and the western parts of England, and was 
once the most geTu?rally diffused of the.larger races.** The in- 
dividuals are distinguished by the length of thdlr horns, and 
frequently by their bonding downward. It is fsequently 
termed the Lancashire breed, from its having been the prevail- 
ing one of that county; but it extended in great *numbers 
northwards through Cuniliorland and Westmoreland, eastwards 
into Yorkshire, and southwards to Leicestershire, ^yarwickshire, 
and others of the midland, and even the southern counties. In 
Yorkshire the district of Craven, lying on the confines of Lan- 
cashire, was long celebrated for its breed of long-horns, and 
afforded bulls to other parts of the country, lu the earlifer 
part of the last ('entury, Mr Webster of (Hanley, in the eounty 
of Warwick, was a distinguished breeder of this variety. His 
stock obtIVined the name of the Canhw breed, and maintained 
its reputation foi* a consiiierable period. But to the Canley 
breed, and partly derived from it, sdcceedcMl the Dishley breed, 
so named from Robert I lake well of Dishley, in tlie county of 
Leicester, who, soon after tlie middle of the last century, be- 
gan those improvements in live-stock, nhicji exercised so great 
iui influence, not only on the long-horned breed of cattle, but 
on all the races of the domesticated animals of this eouiftry. 
Mr Bakewell cho.'<e, iustlie basis of his intended improvements, 
the long-horned breed as it tjieii existed ; and, by long perse- 
verance and skilful experiment, communicated to it the pro- 
perties required of ^arly maturity and disposition \o fatten. 
The precise steps which he followed in the churse of his, expe- 
riments are unknown. It has been supposed by soine*that he 
crossed the native long-horns with some other \*ctricty. **This, 
however, is in no degrt/* supported by an examination of the 
breed wdiieh he produccKl, which is the long-horned in all its 
essential characters, and evidently derived from the pre-exist- 
ing stock. 

^ The older Ace^of long-honvs, and grei^t numbers yet remain 
‘with the same characters, were distinguished by the thickness 
of their skins^ by the length of their hair, by the largeness of 
their hoofs, and by a general heaviness off form. They were 
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deep in th#Fore-quarters, and comparatively light in Ihe hind- 
quarters.* They weighed well in proportion to their size. 
Their milk, tfnough not large in quantity, was rich in cream, 
and henoe tliey were not unsuited to the dairy. Thpy were of 
all cplours, but had usually a streak of white along the back. 
They were hardy, docile, and by these properties suited to 
heavy labour. From the thickness of their hides, and the 
length of their hair, they were well adapted to feeding in a 
moist climate, and on ordinary pastures. 

The labours of Bakewell, and of otliers who pursued tlie 
same course of improvement, removed the main defects of the 
older breed of long-horns. But although the improved breed 
possessed many excellent qualities, it has not maintained its 
place in public favour. The individuals, indeed, are kindly 
feeders, and do not rc([uire peculiar nicety of treatment ; but 
the quality of the flesh is inferior, the fat accumulates too much 
on th9 posterior parts, and the females are bad milkers. For 
these reasons chietly, the Dishley breed has lost the favour with 
which it w'as once received, even in the districts where it w^as 
most cultivated. Bulls, however, still continue to be exported 
to Ireland by a few*^ breeders who have kept up the purity of 
the* ancient stock. 

The next to^ be mentioned of the larger breeds is distin- 
guished from the last by the gq^ral form of the animals, and 
by the size and positioii of their horns. They are termed the 
Short-homed breed, although the chara<rter derived from tlieir 
horna docs not alone distinguish them from other varietie.s. 
They are believed to be derived from Holland or Holstein. 

The true Custricts of tlie short-horns, ai'e the counties of 
Durham, York, and Lincoln, though in the latter county the 
variety assumes a coarser form. The counties of York and 
Durham had been in an especial degree long noted for the aV 
tention paid to live-stock of eVery kind ; and the distinct upon 
the Tees, the river s^arating these two counties had been in 
an especial degree distinguishe,d. 

This variety came to be distinguished as t^he Tees water 
breed, which name 'it still retains. 



Durii^ the last century, various individuals distinguished 
themselves as breeders of the Teeswater short-horjns. At a 
period comparatively recent, Messrs diaries an^ Robert Col- 
ling of Darlington, in the county of Durham, pi-oceedcd with 
yet more^ success to complete the improvement of the breed, 
iiy judicious and happy selection, the former of tlieso gentlemen 
did for the short-horns wliat Mr Bakewell long before had done 
for the long-liorns. But his improvements were made on a bet- 
ter basis, and the result Avas a superior race of chttle. It was 
not, however, till about the year 1800 , that tlie reputation of 
the improved variety Avas fully established, and that it began 
to supersed(i other breeds in every part of the country. ^It 
received very generally the name of the Durham breed, and 
the animals are familiarly known by the name of Durhams. 

The sliort-horned differs from the long-horned breed in the 
more square and massy form of»the animals. Their skins are 
tliinner, their liair more short, anrj generally they attain to a 
greater size. The quality of their flesh is superior to tha^ of the 
long-horned, iuul the females are better milkers. 

But, besides the more bighly impro\ ed variety of short-horns, 
there are large classics of animals of the fiame which remain 
either without intermixture, or Avith a i>artial one, Avith the 
blood of the recent breed. Of this class are many of the 
Holderncss cattle, so named from the distrmt of Yorkshire 
Avhere they arc reared, Th#j are a large race, resembling in 
their characters the Teeswater previous to the improvement 
of Colling. They a*re of sound eonstitiitio^ns, not unapt to 
fiUteii, and are in the first rank of dairy cows of this country. 
But generally-, the liolderness have been morc^or less tt*ossed 
by the Durhams. • 

A similar class of sh(A’t-horiis is proper to the adjoining fens 
of Lincolnshire. These, in the language of Smithfield, are 
termed Lincolns. They have long noted as a large coarse 
mec of oxen. But the interest of breeders luis almost univer- 
,.s;^lly led them to'dimiiiish the* size and 'increase the fattening 
properties of the animals, by a mixture with the blood of tlie 
more (mltivatod kinds. The Lincolns, like Jhe Teeswater, have 
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frequently received the name of the Dutch breed, evincing 
the univei^sal traditionary opinion as to their origin. 

There are, thus two 'breeds of cattle in tliis country, both 
breeds of the plains, and very greatly distinguished from one 
another. * The Liuie^ishire, or long-horned, brought ^:o perfec- 
tion by Bakewell, and the short-horned, or Tceswater, bi*ouglit 
to perfection by Charles Colling. 

The next to be mentioned of the larger breeds is the Here- 
ford. This r'ace is proper to the rich district of old red-sand- 
stone, which comprehends the county of Hereford. An affi- 
nity is usually endeavoured to be traced between the Here- 
ford and the Devon. This affinity, however, is by no means 
striking in the modern Herefords. But whatever be the early 
history of 'the Hereford breed, it has long acquired chai*aeters 
peculiar to itself, and ranks as a distinct breed. TJhe Here- 
ford, however, owes its celebrity to recent changes, dts great 
improver, or ratlier it may/be said the founder of the iriodcrn 
breedj was the late Mr Tomkins, Kingspioii, near Hereford. 
From a very humble stock of cows, by changes or crosses which 
he never chose to reveal, Mr Tomkins formed the beautiful 
breed from which the modem Heriiford takes all its charac 
ters. 

The Herefords are of the larger cUiss of oxen. They are 
of a red coIoui\ with white faces, a^d iiioro or less of white on 
other parts. The tendency of tliodern bree^lers has been to 
breed m<?re to the white colour of tln^ stock. Thi‘ Herefords 
are of high estimation amongst the brecdm\s of Fhigland, where- 
ever they prevail. The quality of the flesh is good, and on 
this arcount^it is much valued in the raai-kets of Bath and 
London. The females are small as compared with the size to 
which tlie oxen reach, a character likewise possessed by the 
Devons. They partake, too, of the character of the Devon 
and other allied breeds, in Vvhig bad milkers, on whicli ac- 
count the .Herefords are exceedingly ill suited to the pur- 
poses of the dairy. Although of a less agfle form than tbe 
Devons, their steady strength,* combined with a sufficient de- 
gree of activity, syts them well for the draught. On com- 
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paring tkem with ttie short-horns, the principal superiority of 
the latter which strikes the eye, is the larger size fronj the hook- 
bone backwards, and the greater depth* of the hipder quarters* 
The Herefords excel the short-homed in^the shoulder. 

The I^von forms a beautiful and peculiar variety, proper 
to tbe district which extends from the iiristol Channel through 
the high lands of Devonshire. They may be said to be of a 
family which is widely diffused, since cattle of very similar 
cluiracters are found, on the banks of the Don and elsewhere. 
In England they are in their state of greatest purity in the dis- 
trict of North Devon, but extend with some change of charac- 
ter to South Devon, and the adjoining districts. Their skin 
is of an orange-yellow, and they ai’e distinguished by their 
hair of bright red, and by their eyes being surrounded by an 
orange-yjjllow ring of the colour of the skin. They are more 
allied to the lighter breeds of elevated countries than to tjne 
larger lireeds of the plains. Thei^* general form is light and 
graceful. Their skins iU’c soft, their horns of medium length, 
very fine, and bending rather upwards. They are gentle, ac- 
tive, and above all our oxen suited to active laboim, from the 
lightness of their form. The cows arc small, as compared with 
the oxen, ami like the females of Alpine breeds, they are defi- 
cient in their ]»ower of yielding milk. The South Devons arc 
of larg(U’ size, and less symmetrical form. 

Of the same characters ai^he Devon/ is the Sussex breed ; 
but the individuals are of larger size and coarser forin. They 
have, not b(*en millivatcd with the same attention to purity of 
blood as the North Di^vons ; though the exertions of {)iu*ticular 
breeders have shown them to be susceptible of a higl^degree 
of improvement, rhey are nearly tis actwe in the plough as 
the Devons, with a gr^iiter weight of body. They ai*e not of 
such uniform colour as the Devons, being frequently marked 
with white. 

Minor vanjeties might be traced to an affinity with the 
j^nountain breeds on the one hand, of the long-horned, the 
short-horned, or the Devon, on the other. ^Some of them are 
distinguished by being destitute of horns, Circun^stanccs of 
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soil and herbage may doubtless give rise to this pecnjiarity, in 
the same ^manner as to colour and other minor characters ; 
but, in general, the prevalence of this character in particular 
districts may be ascribed to the choice, by breeders, of such 
individusfis as have no horns, and to their breeding ft*om these 
until the peculiarity comes at last to be confirmed in the 
breed. 

Of the polled breeds of England, the most remarkable is 
the Suffolk Dun. These cattle extend, but more or less mo- 
dified in their character and form, to the counties of Nosfolk, 
Suffolk, Cambridge, and Essex. The prevailing colour used 
to be a mouse-dun, and thence their distinctive name ; but 
they are now of many various colours. They arc hardy, and 
good milkers, but have only in the lianils of a few breeders 
been brought to any considerable perfection of fonn. Tlu‘y 
bear some resemblance to th^‘ Galloway cattle of Scotland, 
and it has been supposed* that they are a variety of* that 
breed produced by the long intercourse between the Scottish 
drovers and the Suffolk and Norfolk feeders. It is probable, 
at least, that this circumstance has given a character to tbci 
native breed. Thciy ai’e termed home-brods in the market of 
Smithfield. 

The Galloway breed is proper to the mountainous tract of 
the south-west qt Scotland, forming^the high land of the coun- 
ties of Wigton, Kirkcudbright, T^iid Dumfries.* In size and 
characters the Galloways are a mountain breed. They are 
distinguished by the peculiarity of being* destitute of Horns, 
They ai;e indifferent milkers, though yielding good cream, in 
which^espect ^they resemble the long-horns. They arc well 
suited to the pastures and moist climate of the dist;*icts in which 
they are reared. They are hardy, dofeile, and good feeders. 
Large numbers of them are sent annually to Norfolk, antb be- 
ing fattened in the English pastijrcs, supply the markets of thrf 
‘districts, or are carried to Smitlifield, where thpiy are know^ 
and greatly valued. This breed* being adapted to the nature . 
of the district, awd the state of its agriculture, every care 
should be bestowed in increasing its good properties, by selco- 
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tion of the best individuals of the same race. The breed has 
suffered from want of attention, and in some cases has been 
injured by injudicious crossing ; but the attention o^ the Gal- 
loway breeders, it is to be believed, will now be*kept alive to 
the cxped’iency of preserving and improving this staple produc- 
tion of the district. 

The breeds of Scotland to the north of the Frith of Forth, 
are more or less allied to the parent stock of the mountains, 
but with characters modified by the physical circumstances of 
the districts in which they have been naturalized. 

On the lower parts of Aberdeenshire and other northern 
counties on the coast, the breed is essentially that of the 
Highlands, but of larger size, from the more favourable cir- 
cumstances of the country in which it is cultivated, and in a 
few cases by the effects of partial crossing. The best of these 
cattle wcfo supposed to be the hprnless breed of the northern 
part of Aberdeenshire, termed the J3uchan breed, which is now 
scarcely to be found pure. The horned Aberdeenshire jbrms 
a coarser race of animals, and is now losing favour. 

Ill the county of Forfar there has long existed a distinctly 
marked variety, to which has been given the'Ciame of the Angus 
breed. It is proper to the red sandstone district which con- 
stitutes the plains and loss elevated parts of Forfarshire. The 
individuals resemble the Galloway in size, in general aspect, 
and in the peculiarity of bciijyjj destitute of horns, and there 
can be no doubt tliat crosses with the Gfflloways have produced 
this resemblance. Tliry have thinner skins, and less hair than 
the Galloways ; their bodies are less deep, hnd they^rai*ely« 
possess the fineness of rib which distinguishes the southern 
breed. The modern Angus, however, is assumii/g an almost 
new character, by the care and skill bestowed on its improve- 
ment by some distinguished breedei'S. 

,The cattle of Fifeshire arc much mixed ; yet a considerable 
proportion possesses such cliaiuclers as to indicate a common 
parentage. Tliey»are generally of a coarse defective form ; 
I)ut they are hardy, and the fengiales are good piilkcrs. Tradi- 
tion refers to ejirly importations into Fifeshire of cattle from 
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Other parts. The Falkland breed, so called from tlie royal 
palace of that name, is believed to have been the resmt of one 
of those importations of cattle made during the occasional re- 
sidence there of one of the kings of Scotland. However this 
be, the Falkland breed appears to have beeii distinguished by 
characters of its ou'n, and to have eomuiuiiioatcd these cha- 
racters m'ore or less to the cattle of the adjoining dLstrict. 
This fine variety has been iinfoi*tunately nearly lost in its state 
of purity. Where individuals remain whose characters enable 
us to trace them to it, they show great resemblance to the 
black dairy coivs of Holland ; from which it appears probable 
that the old Falkland breed of Fifeshire w'as of Dutch, and not, 
as is commonly supposed, of English origin. 

To thcj^south of the Frith of Forth, the short-horns are es- 
tablished, particularly in the south-easteni border counties, 
where they have been long* cultivat()d with On the 

western coast, and extending inland, is a breed, the Ayrshire, 
whicl}. presents peculiai' cfiaracters. 

This breed, deriving its name from Ayrshire, extends to the 
adjoining counties of Lanark, Dumfries, Renfrew, Dumbarton, 
and elsewhere, it manifests certain points of resemblance 
to vaiieties of the short-horned breed; but all its essential 
characters of form connect it with tlie Alderney. The re- 
semblance is po great that a Jers^ cow might sometimes be; 
mistaken for an Ayrshire one^^. The cow's of the district of 
Dunlop are said to haVe been the first celebrated for yielding 
milk ; and tradition asserts that the covs of that district were 
• crossed by Alddtney bulls. This, then, may be inferred to be 
the true origin of the dairy breed of Ayrshire ; but it is pro- 
babl? that ifiales of the Holderness or Dutch breed have been 

9 - 

also introduced, and given certain <*haraeters to the native 
stock, though at what time such intermixtures took place, or 
how far they affected the characters of the existing stock, cis 
unknown. * 

The Ayrshire, as now cultivated and improved, is well de- 
fined in its (jharQ^cters : The aipmals are delicate in their horns 
and limbs, their fore-heads are narrow, their ^shoulders tJiiii, 
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and Uieirtbre-quarters This is a form which is valued 

in the female as indicating a dispositipn to secrete lAilk ; but 
it does not correspond witli the form of an anin&l which in- 
dicates a disposition to grow to a great size, and feed, readily. 
It is, however, ^ a dairy breed that the Ayrshire is to be 
regapded ; and by the attention of the breeders to the cha- 
racters required, they have succeeded in producing a breed 
exceedingly well suited to the purposes of the daiyy. 

The fanners of the West (»f Scotland set a high value upon 
this breed, and they do so with reason. For a main object 
with them being the dairy, the breed is well suited to this 
purpose. But where the principal end is feeding, the Ayr- 
shire must be held as occupying a secondary place in the 
breeds of this country. They fall short of the Devon, of .the 
Sussex, anti yet more of the Herefords and the short-horns. 

The brewed termed the Alderney, is cultivated in the fslands 
of the Channel. Of this race the finest are supposed to be 
produced in the Island of Jersey, wdiere they form the riches 
of the inhabitants, and are attended to with extreme cai’e. 
They are small and ill shaped, wdien regarded as feeding 
animals. Their skin is of a rioli orange-yellow^ ; and the fat 
as well as the milk and butter partake of this colour. They 
are highly valued for the dairy. But *aro rather to l>e esteemed 
for the fine quality (rf the ifiilk than for its abundance. The 
purity of the breed, in Jersey^fias boon* preserved by jealous 
huvs, jwoliibiting the ijj^troduetioii of- foreign animals. * Great 
numbers of the cows arc exported England,' and insengjiblc 
crosses have thus been produced wliiub arc to be traced^in the 
Knglish dairies. 

It is not necessary to tuiumerate further the minor varieties 
of cattle to which the term breeds may be applied. Those 
with whicli the priiici})al .races of the country are more or less 
allied, may be said to be, — 

1. The breeds^ comprehending those which arc na- 

tfli%,lized, and reared in the more elevated pajfts of Scotland, 
Ireland, and Wales. 

2. The Long-horned breed, prevailing chiofly in the western 

K k 



514 REARING AND FEEDING Oh' ANIMALS. 

parts of England, and the plains of Ireland, and of which the 
most approved variety is tlie Dishley. 

3. The ShorUhorned breed, more peculiai-ly belonging to tlie 
eastern parts of the country, and of which the mosj improved 
vai'ioty is the Durham. 

4. Thed)evon, pccnliaj* to the soiitli of England, to \Vhich 
is allied the Sussex, and bv a more remote affinitv, the Here- 
ford. 

5. The AXderney. peculiar to the Islands in the PritisU 
Channel. 


2. iMPROVlCMIiNT OF BhKKDS. 

The breed must be adapted to tlu‘ means, natural or ac 
quired, possessed of supplying food. Art and an' iin])roved 
system of tillage do niuo?i in supplying the food of herbivo- 
rous hniraals. Uy cultivation wx* can change the nature, and 
increase the abundance, of the food supplied. But in many 
cases, tillage is only jjracticablc or expedient to a limited de- 
gree, and then the natural pastmes of the country rnust furnish 
the main supplies of food. In a mountainous country, wher(i 
the principal food is natural herbage, and wdiere the means do 
not exist of Obtaining artificial ffod, it wouh\ be vain to at- 
tempt the rearing of a large^and fine breed of oxen. We 
must, in such a case, be satisfied to rear a race, of hsmly pro- 
perties, of smaV- size, and capable of subsisting on coarse her- 
bage.* 

Where, {I'gain, art or the uatm’al fertility of a country ad- 
mits of supplying sufficient food, the .study of the breeder 
should be to select a race of animals, the best that circum- 
stances will allow him to rear. 

Having fixed on the kind«o( breed which is the best suited 
to the circumstances of the di,sjtrjct or farnij tbS practical <jvos- 
tlon to be determined, is the manner in which a proper bived 
should be obtained, or thcoldbuc improved. There arc three 
methods which nviy be adopted for this purpose : — 
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1. Thei entire change; of the existing stock, and the substi- 
tution of a different breed, females as well as males. , 

2. The retaining of the old breed, male and fen^ale, and im- 
proving them by breeding from the best animals of the same 
breed. 

3. .The improving of the breed by crossing with diales of a 
different breed. 

When the nature of a farm allows, the most speedy and the 
best metliod certainly of attaining the end is t6 change the 
stock, ^ and to substitute females of the improved one from 
wliich it is ])roposed to breed. In this manner the purpose 
will be effected at once, without the labour or loss of time 
improving a defective stock. 

The second method is tlie retaining of the existing stock, 
and improving it by a selection of the best individuals of tlie 
same brocyd. This is the method which ought to be adopted 
if the breed already existing is sufficiently suited to the natu- 
ral circumstances of the farm, and to the method of cultivation 
which can be pursued upon it. 

The third method is that of crossing, that is, the retaining 
of the females, and tlie employing of males o^ a different breed. 
This method has often led to disapiiointment, from the nature 
of the crosses attempted, especially where the crosses have 
been violent, as between animals of very different characters. 
The first cross in general wSS^*be good,^ but in breeding from 
the progeny of this cross, expectation will often be disappointed. 
Not only do the good *j[ualitics of the first cross not always re- 
main in the iirogcny, but often there are found in it defects 
which cannot be traced to the parents. 

This, however, generally arises from inj^idicious crossing, 
and from unacquaintaned \vith the principle on which the crosses 
of different animals should be conducted. When a cross is 
ihade, it should be with a male pf a superior breed ; and in this 
c^e the first t^oss will be almost always a good animal. To 
socure the full benefits of the ‘cross, however, Ave should not 
too hastily resort to the males «f the infcrior^stock, because it 
might be found, that, while we had injured the original breed, 
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we had not substituted a better in stead. TInr general 
Vule, theijefore, should be, to cover again the first cross with a 
superior malg of the Same breed, and so on, until the good 
character of that breed became permanent in the progeny. 
This is s^iid to be breeding up to the superior stocK 

In crossing, the essential characters of form are imprinted 
on the offspring by the male ; and it is surprising in how great 
a degree this imprinting of better characters takes place, when 
a male of superior breeding is employed. A first cross between 
a short-horned bull, for example, fully bred, and a very ordi- 
nary cow, produces, not only often, but generally, a fine ani- 
mal, with an extraordinary aptitude to fatten. Many of the 
very fat animals that receive premiums at the cattle-shows in 
this country, are extreme crosses of this kind. But the bene- 
fit may end with the progeny, if we do not again jjover with 
a male of the same superior breed, and so on until' the good 
characters become permanent. 

When a breeder, then, is to improve his stock by crossing, 
he ought to select a male of imdoubtedly superior blood. And 
he should not generally, after the first cross, resort to the males 
of the inferior breed, but to tho.se of the superior one, until he 
has formed, as it were, a breed for himself. There are, indeed, 
numerous cases in whicli a single mixture of better blood will 
do good, as with those inferior brecyis which have no fixed cha- 
racters. Tliese will be impro^^^J by even the slightest inter- 
mixture, with the blood of a better race ; and a farmer who is in 
a district where this class of animals prevails, may safely avail 
himSelf of a good male, in the same, manner as a breeder of 
horsp^ would jdo, although the stallion were of a different cha- 
racter fi'om the n,*itive stock. The cases where crossing of any 
kind is to be attcm{>ted with cautidn, are, when a breed of 
established good characters, or of characters which fit it for the 
nature of the country and thp^tate of its agriculture, already 
exists. 

In crossing, then, the rule is, to breed from a male of suj^cv 
rior stock ; and/ fortunately, in this country we have now a 
breed of such established character, that no mistake can arise 
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in the se^ction of males. These have been formed to oiir hand, 
with all the care that art can bestow in improving tlje form of 
fattening animals. There is no need, therefore, /or those mis- 
taken attempts at crosses which wore sometimes made with 
males of cfuestionable characters, as between an Ayr Shire cow 
and p. Galloway bull, and vice versa. We can prcdicjfte nothing 
securely of the progeny of such crosses as these, tAe effect of 
which will probably be to destroy the good properties of either 
breed, as the aptitude to yield milk of the Ayrslfiire, and the' 
hardy and feeding qualities of the Galloway. Hut in crossing 
with a breed so highly cultivated as the short-horned, the 
breeder has the assurance that he will produce animals of large 
size and good fattening projierties. He is to consider, indeed, 
whether he has the means at his command of rearing4he larger 
animals ; ^nd if this be so, it will be bettor that he at once 
form his«stock upon the best model, than run the hazard of 
wasting time and capital on questionable crosses. 

And it must be regarded as highly important as a mean of 
im])roving the live-stock of Great Britain, that a breed h^ 
been formed, by long-continued selection and care, which may 
always be resorted to, to effect the purposes required, in the 
same manner as recourse is had to horses of known pedigree, to 
communicate their characters to the progeny. In this manner 
the labours of those who^ have improved tire short-horned 
breed, have extended fai- Ix^yoiid what the original breeders 
contemj)hited. They have not only improved a peculijtr breed, 
but h^ive furnished tile most efficient means that can be used 
of imi»roYing the live-stock of the entire country ; and.it* is to 
be ti'ustcd that the breeders of this class of aL^q^ials wi^.bave 
encouragement to maintain the characters o£the breed \vith as 
much care as is used in the case of the race-horse, seeing that 
it is for a far more important end. 

But having selected the breeds or having fixed on the means 
to be employoii} for forming it,* a point to be determined is the ' 
jijajiner of maintaining or improving it, bj^ the selection of good 
individuals, male and female ; for it is to be observed, that it is 
equally determined, in the case of the ox as of the horse, that 
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the properties of the parents are conveyed to tIiO|Oflsprinij. 

The male undoubtedly acts the principal part in impressing* 
his characters on the young. But the form of the fcmiale is ol* 
the utmost in.portaiice ; and if we hope to arrive at success in 
breedinjV, the fi^nn and chai’acters of the female liust bo no 
more neglected than those of the male. , 

Now we might breed either from animals nearly allied to one 
another in blood, as brothers and sisters, parents and their olF- 
spring, technically termed breeding in-and-in, or from animals 
of different families. By the latter method are produced ani- 
mals nioi'o hardy and less subject to disease ; by the fonner, 
Ave are frecpiently enabled to produce animals of more delicate 
form, and greater fattening properties, and above all to give a 
greater injrmanencc to the characters of the parents in the off- 
spring. It is known that Bakewell and other breeders were 
enabled, by this system, to give and perpetuate the peculiar 
characters of their stock. ^These first improvers, indeed, found 
th(3 jR'aetice to be, to a certjiin extent, necessary, because they 
could not r(\sort to the males of other families, Avithout employ- 
ing inferior animals, and so impairing the properties of their 
own breed. 

It is to be observed, that the breeding and continuing to 
breed from animals very neiu* of blood, produces animals Avhich 
have a greater tendency to arrive /it maturity, and to become 
fat. This seems to result froiiM.’i tendency to 'premature age 
in the apinial, wdiicli thus more <|uickly lUTivcs at its maturity 
of bone and muscle, and so begins sooner to secrete fat.. 

The. system, however, of breeding from animals near of 
1)1()0(1^ has its jimits. Nature will not be forced too far for our 
j)urposes. It is known that, although this joining of animals 
closely allied diminishes the size of thfc hones, and gives a ten- 
dency to fatten to the progeny, it renders them also more de- 
licate and siibj<;ct to diseasgs^. Alfliough, then, this nc&r 
breeding may be carried to a limited extent between very fine 
animals, for the purpose of rendering their qualities permanent 
in the off^wing, ^wc‘ do a violence to nature Avhen we carry it 
too far. The firogeny, along with their early maturity and 
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aptitude ito fatten, become feeble ; the cows cease to secrete 
milk in sufficient quantity to nourish their young j and the 
males lose their masculine characters,* and becegne incapable 
of propagating their race. 

When, •therefore, the stock of any farmer has beCome too 
nearjy allied, he ought not to fail to change his males, and 
procure the best of the same breed. This is essenlial to j)re- 
serve the hcaltli of the stock for any time. Great losses have 
been sustained by breeders who have carried the system of 
close breeding too far, witli the design of pushing the improve- 
ment of their breed to its limits. 

A character of a breed not to be neglected, is size of the in- 
dividuals. Although large animals consume more food than 
small animals of the same species, yet they do not consume 
food in pi;oportion to their greater size ; and hence the benefit 
of rearing the larger animals, if the natural or acquired pro- 
ductiveness of the farm will allow it^ But although size be an 
important clement in the character of a breed, there is another 
pr<)])(?rty to whic?h that of size is subordinate, namely, that of 
a disposition to tjuick fattening and early maturity. This pro- 
perty depends not on size, but on a difter<?nt class of charac- 
ters. 


3^ Form. 

The principal piu-pose in rejiring oxen in this coui\try, is to 
prodi^'c flesh. The rearing of females for milk is, doubtless, 
also important ; but in the great majority of cases, this^urpose 
is regarded as subsidiary and subordinate to tlT^it of feeding. 

There are certain exteraal characters which indicate a dis- 
position in the animal tq become fat, and certain characters 
that show that the animal has less of this property, and does 
liot quickly arrive at maturity# .These characters are familijir 
tg breeders, a^d a knowledge of them is readily ac(iuired by 
•practice and observation. But before attending to these cha- 
racters, it will be well to conaider in wdiat Jeally consists the 
property of quick and easy fattening. 
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The flesh of an animal, it has been said, consists muscles. 
A mnscl^ is a combination of threads or fibres, boimd to- 
gether by a ^rt of mihnte mesh-work, to which the term cel- 
lular tissue has been applied. Each thread or fibre is divided, 
so far as^thc eye assisted by powerful glasses can disftjover, into 
smaller fibres still. A number of these smaller fibres or fila- 
ments foniis a fibre ; a number of these fibres forms a fascicu- 
lus, or bundle of fibres ; and a number of these fasciculi forms 
a muscle. Now. surrounding the fibres, the fasciculi, and the 
muscles, is tho unctuous substance, fat. The same matter is 
formed between the muscular substance and the skin, and sur- 
rounds, or is intermingled w’ith, the various viscera within the 
body. It surrounds, in large quantity, the heart, the kidneys, 
and othei^ organs. 

The muscular fibre gi’ows with the animal, and essential 
to its existence and powcr'of 'motion. When the ar.imal ar- 
rives at its full growth, lit^tle further addition can be made to 
the muscle ; but it is otherwise with the growth of fatty mat- 
ter. When the food which the animal assimilates by the ac- 
tion of its organs, is no longer needed to be converted into 
muscle, it is convened into fat, and this being intermingled 
w^ith and surrounding the fibres, the fasciculi, and the muscles, 
the muscle becomes enlarged. By feeding an animal, then, we 
have little. powtT over any increasc^of the muscular substance, 
but we have a great one over th^*utty substance, which, along 
with the, muscle, forms food. 

\ow, an animal that arrives soon at maturity with regard to 
the gtovilh of his fleshy fibre, and tends readily to secrete fat, 
is the,Vind of animal best suited to the purposes of the breeder 
and feeder. Such an animal is said to be a quick grower, and 
kindly feeder. 

These properties scorn mainly to depend on the power of di- 
gestion possessed by the animjik And the external characteife 
which indicate this are a capacity of chest for .containing the 
respiratory organs, and of trunk for containing the stomach, 
and other visceraf employed in tfie ])rocess of digestion. This 
we may infer from the effect : for, in nil cases, k is found that 
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the property of quick fattening is combined with a capacious 
chest and a round body. An animal of this form requires a 
less (piantity of food to produce a given increase of weight, 
than one wliose chest is narrow and whose sides are flat. When 
we look fer a fattening animal, therefore, we require that his 
(diest shall he broad, and his ribs well arched ; and •where this 
form exists, the back will likewise be wide and flat. We re- 
quires too, that the body shall be large in proportion to" the 
limbs, or, in other words, that the limbs shall be-short in pro- 
})orti(5n to the body. 

Further, it is seen, tlifit, in animals indicating a disposition 
to fatten, there is a general rotundity of form, — as where the 
neck joins the head, the shoulders, the neck, and so on, — and 
that there is a general fineness or smallness of the bones, as of 
the limbs^and head. The limbs being short, the neck is not 
required tto he long, and shortnoss of the neck, therefore, is a 
cliaracter connected with a disposition to fatten. 

In th(» case of the horse, it was seen that the body abstract- 
ed from the neck and head is comprehended within a square, 
th(? body occupying about the half of the square. But, in the 
ease of the ox, the body is (comprehended Within a rectangle, 
IIS in the following figure, and the body occupies more than 
the half of the rectangle. 

In tlic one case, there is the outline of an animal fitted for 
speed ; in the other, of an asrqnal with great bulk of body, and 
unfitted for active motion. The horse, which occupied too 
much of the S(piarc,*Avould be regarded as of bad form. In 
the ox, the more of the rectangle which the body occqpies, the 
more does the form apjn’oaeh to that required by the breeder. 

The tendency to early growth and kindly/eedihg is likewise 
indicated!)}^ the touch . j This property is known to graziers 
a]ul breeders, w'ho Jire all familiar wdth the soft and dedicate 
i^^el of a good animal. 'They §all it a mellow feel, tlie meaning 
of >vhich it is anore easy to coheeive than define. It is a certain^ 
^* 5 {)ftness combined with elasticity of the'skin. The difference 
between the skin o,f a coars<} animal and ^^ne possessing the 
peculiar softness here refon'ed to, can, by a little practice, bo 
easily diseriininatod. 
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Fifi, 185 . 



C(y Oorvical VcrloLra*. 

1)1) Dorsal VtTtt'bra'. 

KE Lufiibar Vertebra'. 

A Dones of tbo Cranium. 

D Bonos of tlie Face, 

II Sacrum or Hunip-bDiie. 
JJ Bonos of the Tail. 

FF Bibs. 

' Cl iStomuiii or Breust-boiio. 

1 Bone of tlie Pflvis. 

Ci Os Fenioris — "J’hi;.*li-bon<;. 
K Patella — Stiflo-bone. 


S Bones of the Lop:. 

T Tarsal Bo])t*H,or Bones of tbo Hook. 
U Metatarsal Bones of the L(»p:. 

V Pliulanp^cal Bones, or Bones of llie 
Foot. 

K S(;apula — S houldcr-blaclc. 

limn crus. 

M Forc'-arni. 

N CJarpal Bones. 

O Alejaearpal Bones. 

P l?7alanp:<‘al Bones.* 

2. IJip-bone, Huckle or Hook-bone. 


The* §,ame characters which indicate a disposition to fatten 
in the ox, indicate it in the other duinesticated animals. The 
fineness of the bonps,— the largeness of the body as cuni])arcd 
with the limbs, neck, and head, — the broadness of {he chest, 
— ^the roundness of the body, — ^and the soft and elastic touch, 
— ^indicate in all cases this property.* * 

I • 

* The followiiip: are soveral of tlic pojmhir characters which are generally 
given as indicating the fattening powers of the ox 1. Tlie head should he ' 
fine and tapering to tfie rniizy.le, wliicli ^liould be thin. 2. Ilie neck should 
be free from coarseness, large whore attacht'd to the shoulder, and tajiering 
to w’liero il joins the ht'.id. 3. TJio brejist slioiihl be wide, and projectiiio’ 
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4. Ueaking and Feeding. 

The period of gestation of the cow is about 40 weeks, vary- 
ing someiwhat according to tlie constitution of the anhnal. She 
is sometimes ciipableof receiving the male during her first year, 
but he should not be admitted to her until after she has com- 
pleted her second year. 

Some time after having proiiuced her young* the cow mani- 
festo a desire to receive the male. This continjies for 48 hours 
or more, and returns at intervals of a fortnight or three .weeks. 
When the male is admitted to her, she is generally at once 
impregnated. Should this not be so, the instinctive desire re- 
turns, and she must agaii\ be token to the male until she has 
been imjjregiiiited, which is known by the ceasing of these pe- 
riodical treturns. 

It is important to the breeder of feeding cattle that the 
calves should be borne early in the season, so as to aflfcrd the 
means of bringing them well forward upon the summer grass. 

The proper season for calving is in the months of January, 
February, and March. When the period of producing the 
young has arrived, the cow has to be attended to with care, kept 
in the house, and the bii'th of the young waited for and assist- 
ed when necessary. Th<?^ position of the tetus is with the 


well iti trout of the foiv-linibs. 4. The islicmlder should be broi^d, but join- 
ing without iibi uptiiess ti the iieek before, and to the e.hinc behind. 5. The 
back and loins slioiild bo istraiglit, wide, and flat. (J. Tlio girth belrind the 
shoulders slioiild be large ; the ribs sliould be well su'cliod, and tTie distance 
betwmi the Last rib and the hook-bone small. 7. The ho^l-vboncs siwuld be 
far apart and nearly on a level with the b.ack-bone the liook-bouo to 

the rump the cpiarters shotfld be long and straight. 8. The belly should 
not bang down ; the flanks should be well filled up ; the legs should be fleshy 
io the knee and hook, but Mow the Joints they should be tendinous. The 
tail should bo on a level with the pMc, broad at the top, and tapering t(^ 
^car the extroniUy. Tlic hoofs should be small ; the horns flue and pointed, 
^iid slightly attached to the head, the ears thin, the eyes prominent and 
lively. 
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head couched upon the fore-legs. When it is otheii^vise the 
birth is more diflicult, and sometimes the calf must be turned 
into the propcjr positioli. This is done by the hand, the cow 
being laid on her side, and gently raised from behind by hoist- 
ing. But in general the parturition of the cow is erfisy. 

The calf, on being born, is to be carried away and placed 
loose in a pen or crib with clean dry litter. The cow need 
not be suffered to touch or recognise her young, as this only 
tends to render her uneasy and distressed by the separation. 
The cow should then be milked and fed with some nourishing 
food, w A sheaf of barley answers the purpose very well, and 
some nourishing gruel should also be given. An excellent 
food for some time previous to calving, and some time after- 
wards, is Ikiseed boiled, or bruised gil-cake dissolved in wann 
water. , 

In mountainous countries the cow may be permitted to suckle 
her calf during the months ^f summer ; and a practice similar 
to this is fre(piently adopted with the breeds of the plains, ihit 
where a good breed of cows exists, the young should at once 
be separated from the dam and fed from the pail. The first 
milk drawn from the cow is viscid, and is peculiarly fitted for 
the nourishment of the young; for which reason each calf 
should first be fed by the milk of its own dam. 

The quantity W milk given to tlv^ young animal should be 
as much as it can consume, whielK*.rill be fouml to be some- 
W’hat mor.e than a inc gallon in the day. The quantity which 
it can consume, however, vnl\ gradually increase to 2 gallons 
more,*oiv3 gallons in all ; and this feeding may be continued 
for 12,}veeks,^vhen the animal is to be put into the course of 
being weaned, and in one month more completely weaned. The 
milk given to the calf is new milk, th/il is, milk directly from 
the cow. The milk, however, may be economised, by employ- 
ing substitutes to a limited e:jt^nt, anil, in this manner, the* 
milk of one cow be made to rear incire than ojte calf. Thq, 
best substitutes are farinaceous* food, as meal and porridge^ 
Linsee<l or oil-cak4 can be givenr, by nsing.a little of these' dis- 
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solved iiji the milk, its nourishing properties may be increased 
to any degree required. The calf should be fed thr^e times in 
the day, regularly at a fixed hour. 

After twelve weeks, the use of new milk may be given up 
and skimmed milk substituted, making it lukewarm, and the 
quaptity gradually lessened ; and in the course of 'one month 
more, that is, in four months in all, the animal may be entirely 
weaned. 

This indeed is more liberal feeding than is uSually deemed 
necessary ; yet it is a great error to stint animals in their food 
at this age, with the view of economising milk. It is from this 
cause that so many stunted animals are to be seen in the hayds 
of breeders, that never afterwards attain to a good size, nor 
acquire a disposition to fatten. • 

During the period of feeding with milk, the animals will be 
taught by degrees to supply themselves with food, h^or this , 
purpose, when the season is not siyficiently advanced, a bunch 
of sweet hay, or any green herbs, should be placed* within 
reach of the animals ; and a little salt may be ^ven, which 
they will soon Iciurn to lick, when placed beside them. If the 
weather allows, they may be turned into a*yard for a few hours 
in the day, and after a time, when the weather becomes mild, 
into a little paddock containing sweet grass, housing them at 
first at night, until they slmll be fully harderibd to the air. 

The males, Avhen not iiw^taded for propagating, may be cas- 
trated wdicn 30 days old. The operation is easily j^erformed, 
by two incisions with a sharp knife. An analogous operation 
is sometimes performed upon the female, when she is'^ntended 
for feeding ; but the more approved practice isA<f pres«nve her 
entire. 

The weaning of the'qalf, it has been said, may take place at 
the*end of four months. The calf is then merely turned into 
"good pasture during the remainder of the season, and fed like 
,tibe other stejk, and generally along with the co^vs or feeding 
^xen ; and, as iA the case of all growing animals, it should be 
allowed ample food. 

The subsequent treatment of calves necessarily depends up- 
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on the nature of the farm, and«the species of food which can 
be supplied. Where there is nothing but coarse pastures and 
inferior hay, and when no turnips or cultivated forage can be 
raised, then the stock of the farm must be suited to these cir- 
cumstances. 

The breeders in such cases are generally merely the rea^rers 
of the animals. These, when they have reached a certain age, 
are disposed of to another class of farmers, who have the means 
to feed tliem. * . A great proportion of the land of Britain and 
Ireland is better suited for breeding in this manner than for 
feeding ; and a large exportation of animals takes place from 
all^the breeding farms and districts to be fed elsewhere. The 
feeders purchase the cattle at such age as suits their {)urposes, 
and keep them on their farms for siicli a period as they find 
expedient. This is a division of labour in the breading and 
feeding of live-stock perfectly ‘natimal, and in an eminent de- 
gree favourable to the intei^sts of individuals and the country. 
It is imthis manner that each district and farm is applied, with 
reference to the production of live-stock, to the purpose to 
which it is best adapted. 

In cases where no other food can be supplied than the na- 
tural produce of the farm, the same care and delicacy in rear- 
ing are not necessary or practicable, as under a more artificial 
system of feediifg. The cows, in s?.ich cases, are usually per- 
mitted to suckle their young. -iVuring the first winter, the , 
young animals receive such pasture and natural hay as the farm 
affords. In the following summer they are kept on the coarse 
pastures -of the farm ; in the following winter they are main- 
tained. s«s in the- former one, and so on until disposed of to the 
feeder, which may -be in the second or third, or even some- 
tunes the fourth, year of their age. JKie sooner cattle, under 
these circumstances, can be brought to maturity, the betti;r is 
it for the interests of the breecjer. 

The system of breeding, however, where the .nature of tliq 
farm is such as to afford a supjily of proper ‘food to the aniri 
mals, and where the finer class of stock is c kept, is altogether 
different. In this c^e, the principle of the system followed, is 
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to afl‘or(^ a full suj)ply of food to tlie animal, from the birth to 
the time that it is transferred to the butcher. Thife principle 
applies to all animals intended to be fattened. 

The calves, after being weaned, are put, it has befui said, on 
good pasture, and fed for the remainder of the season. When 
the herbage fails in autumn, which is generally by the end of 
October or beginning of November, the animals should be put 
in strawy-yards, with sheds, into which they lyay retire for 
shelter. The number put into one division or yard should not 
be too great, though this is less important at* this period of 
their life than afterwards, ( halves to the number of 20 may 
be kept together in one yard, provided they hav(» plentj^of 
room ; but when animals are of a large bree^l, it is better that 
the number should not exceed 10. 

The yards shouhl have pure \yater in each, conveyed to them 
by pipes, and retained iii trough:^, to which the animals can 
have access at all times. Kach ytir<l shfuild have, along one 
at least of the sides, shallowy trouglis, ibrm(*d of wood or stone, 
for the purpose <»f holding turnips, and similar food. The 
yards should be so dry, that the animals, may not be incom- 
moded. The arrangement oftlie.se yards, w^ith their sheds, will 
be seen in the design of farm-buildings afterwyanls given. Be- 
fore bringing the calves home for the ^vintcr, tlje yards .slnuild be 
bedded with a layer of eoa\ip straw*, or dried steins of jilants of 
any kind. In the middle or t^aeh of these yards should be placed 
one or more I'aeks (V'ig. It^H or 187), for containing s^traw^ and 
preventing its being strewed about. The best kind of straw 
is oat-strawy, and the rack should he kept const an tlj'siipiilied. 

Fiff. IW 
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necessity for the reduction of the quantity of the richer footi 
is much {ess than is supposed, for if substitutes for the turnip 
cannot be obtained, the quantity of stock may be reduced to 
the means possessed for carrying it on in a proper manner. 

In air cases, then, the study of the feeder, must be to carry 
on the fee^ding animals with a full allowance of good food^from 
their birth to their maturity. But the period at which he can 
relax a little in this system of full feeding, and substitute more 
common j)roVender, is in the second winter. Yet even while 
he does relax.to the extent of diminishing the more fattening 
fbodf he must take especial care that the animals, if they shall 
i\ot gain fat, shall lose no part of their former condition. It 
is opposed to 41II the true principles of breeding to allow ani- 
mals to fall off from the condition at winch they had arrived. 

It is not necessary, however, after the first winter,, to give the 
same high feeding to the females intended for breeding, as to 
the males. The object proposed with the females intended 
for breeding, is not to render them fat, but to maintain them 
in a healthy and growing state. This is to be done, not by 
giving them a full allowance of the richer food, but such a 
portion of it only, ‘as joined to the more common provender of 
the farm, will maintaiii them in a healthy state. When the 
yearling steers arc to be carried on during their second win- 
ter, on a modified, and not a fuH allowance of richer food, 
then the heifers need^ not be /s^arated from* them, because 
both ar^j to be fed in the same manner ; but when the steers 
are at this time to receive full feeding, then the heifers are to 
be put^into a yard with a shed by themselves. They should 
not bp tied ^tq stakes, according to the common practice, but 
kept in yards with sheds. In the following summer they are 
pastured along with the older cows,^ jind receive* the male as 
soon as they are ready to do so, which, in the case of heifers, 
is later than in tliat of the olijer cow^s. When winter comAs, 
they are to be put into their separate pen again, and fed as in 
the first winter, and 'when witllin a fewwee&s of the period j»f 
calving, they mAy be tied up .gently in fheir stall, or be put 
into a separate box. 
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13ut to return to the fattening stock : — The yearling steers 
are fed in their yards, either with their full allowance, of straw 
and green food, or else with a full allowance oY dried provender, 
and a modified allowance of green food. By the month of May 
they have Completed their second year, and are now termed 
two-war-old steers. When the pastures are fully^*ready for 
them, they arc turned out to feed, and are kept in these 
pastures until the herbage fails in autumn, when they are to 
1)0 taken up once more and fed on green food in the fullest 
quantity in which they can consume it. * 

Two methods may bo ado]>ted in this final feeding of the 
animals. They may either bo tied in the house, haviii a trougji 
or manger to feed from, or tliey may be kept in small yards, 
with open sheds attaeliod. 

In the first case, that is, when confined to the 
house, or*f(?d from a trough or inangor, the ani- 
mals are tied by the nock to uprigfU posts. The 
best method of attaching them is by a light chain, 
which encircles tlio neck, and is fastened to a ring, 
moveable upon a stake. In this manner the ani- 
mal has the pow er of raising and lowering las head 
with such freedom as permits him to lie down. 

But instead of a scries of upright posts, it is 
better that each animal he^e liis own stall. * A 
partition of w^ood at the hold’s of the ^oxen, or, a very good 
substitute, a hj’oad stone, is placed betwx»en each animal. A 
bar of iron is then fastcuied t«) the stall, w ith airing moveable 
upon it, to which is fixed the chain which goes round the heck 
of the animal. In this manner each ox is ])reY(tfjted froum in- 
terfering with the ])rovencler of his neighbour, in the manner 
shown under the head Pfiyiii-buildings. 

The other system of feeding is in small yards, wdth sheds. 
E&ch shed with its yard*shouldfhe of a size to contain easily 
2 pxen, or, if i#^is made of a size to hold 4 oxen, tliere should 
l^fea division la'tweeii eac^h pair, so that more than 2 .shall not 
be together ; and in the open yard, and close to the w^all, should 
be fixed troughs for holding the provender. 


ri;,'. IKS. 
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Under this system of feeding, the animals have mor^i ireedom 
than when fed in close houses ; and tliat moderate exorcise, 
which, without iinJ>oding their fattening, tends to keep them 
in health. They receive the benefit of the sun and air, and 
have always the shelter shod to retire to. They hava'thc power 
of going to their food at all times, even during the night, and 
this food being in the open air, is kept always fresh. The 
treatment of the cattle, too, in these sheds and yards is easy, 
and the injurious effocts to the animals obviateil of any deficient 
ventilation, on any want of care in the management. Aild ex- 
perioxice has fully shown that the finest animals may be fed 
ilji these sheds, better even than in the warmest house, when 
they are tied to the stake. 

But the latter practice of feeding is the more common ; and 
it is the most nccessiiry, too, to be described, because it rc- 
<|uircs gi’eater attention on the part of the keeper. * 

When the cattle are ftp* the first time to be fixed to their 
stakes, some care is needed to induce them to go forward. 
Gentle means must be employed ; tliey must be somewhat 
tightly tied at first to i)reveiit their turning round ; and watched 
for a time lest they injure themselves by struggling. They 
must be W'cll Uttered, and the turnips placed in the low manger 
of the stall before them. 

Early in the’ morning the first operation to be perfonned is, 
to remove the dung from behina •the cattle, and to place the 
turnips Xn the stall, the stems and tap-roots having been pnj- 
viously cut off. ^ While the cattle are feeding, the dung is to 
be wheeled out of the house, and deposited in the yard or dung- 
pit. . ,fWhen tfie turnips are eaten up, a little good oat-straw * 
or hay may be placed before the animals ; and they being now 
littered, will soon lie down and chc,v\^ the cud. 

At mid-day they are again to be fed as before, and «ugain 
before sunset, a little proven\J<jr of bay and straw being placftd 
before them after each meal ; and finally, thc;*»keeper, before 
retiring for the nighl, is to examine them wltli a light, sec tl^gt 
all is right, stir their litter, and place a little hay or straw be- 
fore tlicm. Under this system the oxen will fully fed, and 
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induced (Juring the intervals of feeding to lie down, and left to 
repose during the night ; or they wfll take a little dry food, 
sliould they be inclined to feed. Early in the*moriiing the same 
process recommences ; and the utmost regularity is to be ob- 
served in these operations, for the animals know the precise 
time of feeding, and become restless when it is not.bbserved. 
Careful feeders currycomb their cattle in feeding, and in »all 
cases observe that the skin is kept free from vermin, or other 
impurity. 

Frequently the turnips are cut into slices by tht'turnip-slicer, 
(Fig. 47.) This, though not essential, is very bencficiifl, by 
enabling the animals to take the turnips more easil}' into they* 
mouths, and masticate them. In spring the white turnips de- 
cay, and then there should be a succedaneum, first oT yellow, 
and next of Swedish, turnips, which last retain their juices the 
latest in Spring. 

If the animals are kept in the yards mth shelter-sheds, the 
principle of feeding is the same as that described ; bi?t the 
dung in this ca.se is not removed from the animals, the litter 
being spread above it. ^ 

An ox of 50 or 60 stones weight will consume about a ton 
of turnips in the week, or about an acre in 24 weeks. If ho 
thrive well, he will gain in weight 14 lb. or more in the week. 

Sometimes cattle, e.spocially when tied to the post, are apt to 
be choked by a }>iece of tuiTiTi> sticking in the. throat. In this 
case, the common practice is, to endeavour to push the piece of 
tiiniip gently, but firmly, down into the stoqiaeh by means 
of a flexible stalk, terminating in a round bulb of \rood or 
bone. 

The feeding with turnips is the most simple and economical 
method practised in thi^ vountry. Tuniips, however, cannot 
in all cases be raised in sufficient quantity, and in some cases 
they cannot be produced at all, mxi then, if a system of feeding 
is^o be carried^ion, recourse must be bad to other substances. 
i*Maiigel-wurzel, the ifarrot, the parsnep, and the cabbage, 
are all suited to the pm-pose of* feeding: and the manner of 
consnmlng tlicfii is so similar to that of the^turuij». that whcjii 
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the mode of applying* the one is known, that of*using the 
others is easy. 

Potatoes ore also a nourishing food for louninating animals. 
When given raw, they are applied in the same manner as the 
turaip ; but care should betaken to begin sonicwlKit gradually, 
because this food is apt to scour and injure cattle at first. 
Potatoes and turnips may, with great advantage to cattle, be 
given at the same time. Diifercnt kinds of food seem to have 
an exceeding good effect in promoting the tendency to fatten oi’ 
all cattle ; and in the case of feeding with potatoes aud turnip>, 
one "fneal of the former, and two of the latter, in the day, will 
be found to be a good arrangement. Potatoes steamed may be 
given to oxen ; but steamed food is never of the same advantage 
to ruminating animals, as to animals with single stomachs, as 
the horse and the liog. 

Bruised corn and meal are occasionally emi)loyed ra feeding ; 
but tliese are expensive, And only subsidiary to more common 
food.^ 

Another species of feeding is the refuse of the distillery. 
This consists of the grains of malt after distillation, and of the 
wasli or liquid rei^use, and wherever these can be obtained, they 
may be applied to the feeding of cattle with success. They 
form a very nutritive food,rejected often at first by the animals, 
but afterwards consumed by tliejia with eagerness. The grains 
may be given at the rate of fwm a bushel to a bushel and a 
half in«the day, with a proper supply of dry food : the liquid 
portion, or wash, is drunk by the animals. The refuse of the 
broAveiy is in like manner used for the fattening of oxen. 

Oy.-cak^iaonc of the substances employed in feeding. It is 
highly nutritive, is greatly relished by cattle, and it never fails 
to increase their tendency to fatten vdien given with their other 
food. It may be given in quantities of 2 lb. or more*in the 
day, along with any other {T^^d. It is frequently given v«Ath 
hay alone, and the quantity that will feed an ,6x, is from 13, to 
15 lb., with half a stone of hay in the day'; but this is an iS;«- 
pensive feeding, and the beM^er mode »of using oil-cake is to 
give it in small quantities, with less costly provender. It may 
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be girec^with great benefit along with turnips. In this man- 
ner the turnips upon a farm may bc^economised, and a much 
greater number of animals nurtured upon i^ than^ would other- 
wise be practicable. 

Salt sh|»uld be given to feeding animals. The use of this 
universal condiment in the feeding of oxen, has been known 
from the earliest times. The (luantity given may be from 4 
to 6 oz. in the day to old oxen, to yeai'lings from 2 to 3 oz., 
and to calves ^ oz. All oxen will soon learn to take it if placed 
withfti their reach. 

The general method of feeding oxen in tins country ill sum- 
mer, is in the fields in the manner described ; and 'his is the 
more simple and easy method, and that w'hich is the most 
likely to be generally followed in a country abounding in pas- 
tures. Tjiei u’actice of soiling, however, has been often recom- 
inendedf and partially adoi>ted, in the feeding of oxen. I Jut 
this has usually been in favourablc-^situations with respect to 
productiveness of the soil. It is not a practice well suited to 
very young stock, which require moderate exercise, and do not 
thrive so well, when kept and fed in this manner, as when 
allowed to pasture in the fields. Soiling, therefore, when it is 
practised in any case, should generally be confined to the older 
stock, at the period of their final feeding. 

The best method of keeping oxen when soifcd is in the same 
small sheds and yards as a 4 ;€r^mployed for feeding on turnips. 
The food must be carried home, and given to the cattle from 
racks^ in moderate pftrtions at a time. They must be fed three 
times, and may be fed four times, in the day and tlu?y should 
be kept carefully littered. Between the period j)f consumption 
of the first crop of clover or other green forgige and the second, 
there is sonfetimes an interval. At this time, therefore, there 
must be a supply of other food, as of tares, which, if sown in 
ftio preceding March, \(^ill be ifeady at this time, and will carry 
on the cattle 4intil the other forage is ready for being cut a se 
•cond time. 

The rearing and .feeding of cattle has behn described from 
the birth to the maturity of tlie animals; but deviati ons from 
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the modes described necessarily take place : — The bleeder, in 
the case of certain farms, is not the feeder : He merely rears 
the animal to, the maturity of age, or degree of fatness, which 
the nature of his farm allows, while other persons complete 
the process of feeding, in the manner which their peculiar 
situations render profitable or e.xpedient* , 

The harilier breeds of the mountains are in general request 
for being fed in this manner. Th<‘y are generally purchas(?d 
lean before winter, and taken to all parts of the low country. 
They are theue fed on straw, or coarse natm*al hay, d'uring 
the fii»t winter, with mereh'^ such an allowance of gi*cen food 
as^can be spared ; and they ar(j either grazed and fattened in 
tin* following summer, or fed for another winter and summer, 
as suits bevst with their age and condition. 

And not only the mountain breeds, but lean cattle of all 
kinds, in a more or less advanced state of age and fatness, are 
in the course of being trapsferred ; and a great part of the 
profit of farmers depends upon the skill with which, on the 
one hand, they make their purchases, and, on the other, effect 
tlicir sales of stock. 

Calves, instead df being reared to maturity in the manner 
described, are frequently disposed of in a fattened state when 
j^oung. The calves, under this system, may be transfei’red 
soon after their^birth to the butcher, or they may be fed for a 
longer period on milk. In the,*fatter case, they are rarely 
good veal in less than 5 or G weeks, and the most approved 
period for keeping them is 10 weeks. 1 hey are fed libgrally 
on milk ;„but linseed cake and other fattening substances may 
be also einploygd. The cribs in wbieb they are kept should 
be perfectly tlry, \^ell littered, and ventilated. 


a. Weight of OxAn. 

€■ 

« « 

The parts of an to which the term ajahia usually apidielV 
are the head and •feet, the tallow, the hide and horns, and the 
entrails. 
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The of an ox, it has been said, is that unctuous sub- 
stance wliich is intermingled with, and surrounds, the muscles 
and other parts. That which grows intemajly is mostly 
termed tallow, and is generally considered to be of the same 
value, weigtit for weight, as the flesh of the fore-quafters ; and 
so Ijkewise is the hide. These and the other parts, termed 
offal, are commonly regarded as forming about one-fifth of , the 
value of the animal. When beef is said to be sold at a certain 
price sinking the offals^ the meaning merely is, the whole 
priceTof the animal is reckoned upon the carcass alone ; hence, 
when beef is sold at a certain price sinking the offaliii, that 
l»rice is more than if it, were sold without including in it the 
price of the offals. 

That portion of the ox which is used for food, exclusive of 
the offala, is usually termed tlie quarters, because the animal, 
on being cut up, is divided into-^four pai-ts or quarters. The 
most esteemed parts for food ia*e‘Jbhe hind-quarters. These 
weigh somewhat less than the fore-quarters ; though tl>o more 
perfect the form of the animal is, the more nearly do the fore 
and hind cpiarters approach in weight. 

Practice enables persons to jiidgcj of thfc weight of animals 
by the eye alone ; but it is convenient to be able to ascertain 
the weight by measurement. This may l»e done with consider- 
able correctness in the following manner : — When the animal is 
standing in a luitural positiiJn, inesxsurc his length in feet from 
the foremost upper corner of the shoulder-blade in a straight 
line to the hindmost point of the rump ; then measure the 
girth or circumference immediately behind lli^ fore-kigs i mul- 
tiply the square of the girth by the length, ai^d this product 
by .238, which will give the weight of the quarters in stones of 
l4 lb. eacii. * This rulo has been arrived at by regarding the 
body of the animal as a cylinder, and determining, by experi- 
ftient, what proportion, 'on an q,verage, the actual weight of the 
(j[uarters of animals bears to die cylinder. 

^ Another method of ascertaihing the Weight of fat cattle, is, 
by weighing them when alive. One-half df the live-weight 
may bo considered as e<pial to that of the four quarters ; but 
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ill the case of fully fattened animals, a more correct result will 
be arrived at by multiplying tlie gross weight by .60^,* This 
rule has been arrived at, by determining, from an average of 
cases, what proportion the dead weight of the four quai*ters is 
found to •bear to the living weight of the animal. 


6. Diseases of Oxen. 

The diseases of the larger riuninating animals are not of 
very ^’equent occurrence, although they are often dangerous 
and fatal. 

* A malignant distcm])er, termed Murrain, has sometimes 
made dreadful ravages among the cattle of many countries, 
returning for successive years to the same country, and sweep- 
ing entire generations of cattle siway. In the earVy part of 
the 17th century, it long raged on ' » Continent of Tiurope, 
andwjien it visited this island, eonti wie<i its ravages for many 
years. But happily, since the period of its iirst introduction, 
its occurrence has only been partial and local 

Cattle are subject to inflammatory diseases, wliicli receive 
various names, as quarter-ill, black-quarter, showing-of-hlood, 
&c. Bleeding at the commencement of these diseases is pro- 
per ; but the subsequent treatment dojiends upon the stages 
of the disease at which the remf'^ies are ajiplicd, and other 
circumstances. 

Cattle are subject to colds, which frequently terminate fa- 
tallyj> Qolds arfe br<»ught on, amongst other causes, by sudden 
changes of temperature, whether of the atmosphere or of th,* 
place of feeding of the animal. Bleeding will in most of these 
cases be proper, and in all cases shelter should be fTffbrded, and 
warm food supplied, as mashes, boiled turnips, and the like. 

Cattle are subject to different diseases, which receive tlK> 
' general name of cholic or gripes. Diarrlicca and dysentery 
are also diseases of cuttle, and* many diseases might bo me/i% 
( 

* Memoir by Mr FerguHRon of Woodhill. 
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tioiicd ;^but It would be of no avail to enumerate theiji, with- 
out entering into details. 

In general, wliat falls w'ithin the province of tjie farmer may 
be comprehended under the liead of food and general treat- 
ment. The medicines which he should venture to administer 
shoyld be cautiously given. Where violent inflammatory dis- 
eases attack the animal, lie may always A^enture to bleed in the 
first stage ; when costiveiiess occurs, he may administer some 
laxative medicine : when <liaiTha?a or loosenessjoccurs, he may 
give* some laudanum, and in all cases mashps of boiled or 
steamed food, l^he bleeding of the ox, it is to be ol^erved, 
should always be large. 

One of the most frequent diseases of cattle, with regard to 
which the fanner lias to act u]>on tlie instant, is hoA’^en, or in- 
flation of the rumen. The jiauncli, or first stomach, of rumi- 
nating «ainmals, is of large size* and ius the green food which is 
taken i.-do it i ii oqaciitly cliargecl^Avith moisture, the stomach 
Li not on]} ovenoa and unable to carry on its functions, 
out the mass fermenting, air is generated, by Avhich the sto- 
mach Ix'cemes so distended, that either a rupture of it takes 
plaic, or the animal dies of suttbeation. * This disease most 
free jiiently oceiirs when animals are turned into rich succulent 
pastiire.s, jiarticularly of clovers, when charged Avith the morn- 
ing dews. 

Sometimes ]jow'erful stytl^dants are given to assist the action 
of the stomach, and these are often suflicient ; or a hollow 
flexible tube is introduced into the stomach through the mouth, 
that the air may be permitted to escape. Should Jthis* opera- 
tion not succeed, then an opening must b^ instantly made 
throngh the left side into the paunch. Jhis is usually done 
by a pen-khife, Avhilentx^ quill, or something similar, is intro- 
duced, to alloAV the air to escape. But recently the stomach- 
-pump has been employed for^this and other diseases, and with 
^ the best eflects. It is fitted to withdraAv^ instantly the cofl- 
, tents of the stolnach, and alio to inject liquids, so that, when 
the mass of the stpuiach is too hard, the ^inatter may be first 
diluted by injected liquids, and then withdrawal. Th i stomach- 
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pump m also suited to various diseases of the horse, ^nd may 
be formed, of smaller size for the sheep ; so tliat, by means of 
this instrument, the lives of many valuable animals may bo 
saved upon a farm. 


7. The Dairy. 

Milk is a secreted liquid intended for the nourishment of 
the young of inammiferous animals, and to this end it is emi- 
nently adapted^ l?y agitating this substance, it separatos'intti 
two paets, a fluid and a solid. The solid part is butter, having 
thq properties of an expressed oil. The fluid part is merely 
the milk deprived of its butyraceous part ; mid when it is ob- 
tained by the operation of chuniing, it receives the name of 
butter-milk. 

^ Ilut, if milk is left at rest for a time, it becomes avjescent, 
and coagulates. This coagulation takes place of itself ; or it 
may be produced by adding certain substances to the milk, as 
acids, alcohol, the juices of certain plants, and the gastric juice 
of animals. The coagulat(?d portion of the milk is curd ; which, 
when the liquid is expressed from it, forms cheese. Th(‘ liquid 
that is thus separated is termed whey. Whey, therefore, is 
milk deprived of its caseous or cheesy matter. 

Again, milk, ff left at re.st for a time separsites into two 
parts ; a more oily part, which to the surface, and is 
termed ci:eam ; and a more serous piirt, which, wlicm the cream 
is removed, is termed .skimmed milk. A portion of the cream 
still remains attached to the more serous milk, and the latter 
is a nutfitive sid^stancc, employed largely as human food, and 
for the feeding of calves and other animals. 

It is from the oily or creamy part tlYi<- butter is Sc‘rived. It 
may be allowed to rise to the surface, and then being removed 
from the more serous part, be vlv^rnedj'or the whole, namely,’ 
the serous and creamy part, may remain, mixed , together and, 
be churned. In cither case butter Avill be obtained. In the, 
first case, the butter will be of better qual’tv ; in the secon<l, 
it will be produced in larger quantity. 



The cjtseous or cheesy matter may be obtained by Qpagula- 
tion from the serous portion of the milk alone. B;it in this 
case it is less rich and grateful ; for when all the creamy part 
remains with the milk, a portion of it unites with the cheesy 
part. Htnce, ^rhen it is wished to procure good cheese, the 
creajny part is not removed from the milk before coagulation. 

The manner of sei^arating either the butyraceous part of the 
milk by agitation, or the cheesy matter by coagulation, is so 
easy, that it is not surprising that the means of dbing so should 
be everywhere known and practised. Butter and cheese form, 
in all the temperate parts of the world, exteusive articles of 
food ,* but in warmer countries, the oil of plants is largely usjd, 
in place of the oily part of milk. 

In the practice of the dairy in this country, milk may be 
disposed of in three ways. 

The first is in the form of Ailk for food ; and this is the 
most profitable where, from tJie nca’piess Of the market, and tlie 
demand for the produce, it can be adopted. In the vicinity of 
towns, accordingly, dairies are formed merely for the jiroduc- 
tion of milk ; and these usually form the largest class of dairy 
establishments. But the sale of milk in As fresh state is ne- 
cessarily limited to a certiiin circle around the different markets 
of consumption. 

The next tind most profitable production* of the dairy is 
butter in a fresh state. A llis circle ^is more extended than 
that of milk alone, because butter can be preserve/! longc r, 
and conveyed to a greater distance. 

At a greater distance still the produce of flie daii^" consists 
chiefly of cheese, or when butter is produeed^i it is sjlted for 
preservation, and not disposed of in its frash state. It is for 
the combined productioy of cheese and butter that dairies are 
usually made ; and a dahy, that it may fulfil these purposes, 
Should consist of several apartipents : — 

1. Tltp milk-room. 

2. The v?ork-room. 

3. The stor«-room. 

The milk-room is intended to contain the milk previous to 
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obtaining from it the cheese or cream. It should Jliave its 
windows tp the north, and be so formed as to preserve a cool 
and equal temperature.* It should be well ventilated, kept dry 
and clean, and be as much as possible removed from the efflu- 
via of putrid substances. The windows should bo formed of 
gauze-clotbj which may exclude flies but admit the air, »and 
protected from mice and accidents by a grating of wire. 'This 
apartment should be kept cool in summer, but in winter heat- 
ed by a stove W* otherwise, so as to maintain a temperature of 
from 50^ to 55?. 

Thesfwork-room is that in which the different manual opera- 
tiops are performed. It is to be fitted up with a boiler to boil 
water and heat milk, and it should be of sufficient size to al- 
low of performing the operations of churning, cheese-making, 
washing the dairy vessels, and the like. Ihit when rhe dairy 
is of the larger size, there shotlld be more than one aj)a'rtmcnt ; 
namely, one for clinrning, Qtio for making the cheese, and ones 
for cleansing the vessels. 

The store-room is intended merely to keep the ehcoses when 
made. It may he placed wherever convenient, and should have 
a certain degree of* warmth, without being too much heated 
or lighted. 

The utensils required for a dairy ai’e : — 

1. Milking-pahs, which may he formed of wood: 2. Sieves 
of hair or wire-gauze, for the of passing the milk 

through £viid retaining the impurities : 3. Vessels for holding 
the milk until the cream rises upon tlie surtacc, and a vessel for 
containing the cream : 4. Flat dishes of willow', lA'oi-y, or horn, 
for the purpoge«of skimming the cream fi'om the surface of the 
milk: 5. A churn :«6. A wooden vat or tub, in which the milk 
is placed when the curd is coagulated f 7. A cheese-knife, for 
the purpose of cutting or breaking the coagulated curd, that 
the whey may be separated : 8, A vessel perforated with holes,* 
m which the curd may be placcJ, that it may broken, and. 
the serous matter furtfier separated : 9. Woollen vessels, with-l 
perforated side ancl bottom, in jvhich the*^ curd is placed for 
being compressed : 10. A cheese-press. 
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The utensils more especially employed for the making of 
butter are the dishes for holding the milk until the cream se- 
parates, the skimming dishes for removing '•the i^eam, a ves- 
sel for holding the cream, and the chum. 

The diPih^s fov containing the milk are made of various sub- 
stances, as marble, slate, tinned iron, earthen ware, ^and wood. 
Lead is sometimes employed, but improperly, as it may be 
acted upon by the acid of the milk ; and so likewise may iron, 
if not defended by a coating of some substanep. The milk 
may dither be contained in one large vessel or Jtrough, with a 
stop'cock at the bottom so that the milk may be with<^awii, 
leaving the cream in the trough, or it may be put in separate 
shallow vessels. These last have been recently made of cast- 
iron, smoothed within and coated with tin ; and mone recently 
zinc has l^een employed. Either of these substances is supe- 
rior to the more common material, wood. They are more 
easily kept clean, and sooner cooled, which contributes to the 
more ready separation of the cream. 

Cihnrns are of different construction, the most common of 
which is that of a plunge-churn, moved by the hand. The 
form of this domestic instrument is every-Vhere known. It 
consists of a cylindrical vessel of wood, placed upright ; and 
the agitation is given to the milk within by a perforated board, 
which nearly fits the cylinder, and to which is attached a long 
handle. This being movr^d^Mp and down, agitates the milk 
until the butter is separated. 

SoQietimes in pUu'b of a cylinder standing upright, there is 
employed a small barrel placed horizontally, diid sometimes a 
square box. Through the box or barrel there gasses a wooden 
axle, to which arms are attached, and motiqn being given by a 
handle, the milk is agitated and the butter separated. 

Sometimes in the larger class of dairies, the churn is driven 
machinery. The hc?st principle of construction, it is con- 
ceived, is tha'k of the plungo-t?hurn, by winch a greater agita* 
JtTcn is given to the milk, and the operSition more effectively 
performed, than hy^ arms revolving in a Uniform dij:ection. 
The following; figures represent a churn of tliis construction. 
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Fiff. 181). 



If a water-power is not at command, the machinery may be 
driven ^Dy a ^iinglc horse attached to a shaft at the outside of 
the building. Motion is conveyed by iv,Iyhig shjiffto the wheel 
A, and this, by the pinion B, gives motion to a shaft, on which 
is a crank D, as seen in Fjjg. 190. By* this crank, and the com. 
•iiecting rod K, motion is'tionvcycfJ to the beam which is thus 
alternately raised and depressed. To this beam is attachetl 
the handle F at tlie two points of the crpss-handle G and IJ. 
This handle passes through a hole in the lid of the churn I, 
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and to the lower part of it is fixed a circular perforated board, 
filling th^ greater part of the chum. Motion being given to 
the machine, the handle is raised and depressed, and; by a ra- 
pid succession of strokes, the milk is speedily churned. In or- 
der to render th<^ strokes longer or shorter, as may be wished, 
the end of the connecting-rod K dan, by means of thg screw L, 
be moved nearer to or further from the centre of motion of the 
beam. When it is nearer to the centre, the end of the beam 
makes a larger sweep, and longer strokes are given by the 
handle. The size of the chum may be sufficient to contain 70 
gallons of milk or more ; or, there may be two chuSms^ wnth 
handles attached to the same beam. This machine has been 
found to be greatly superior in efficiency and despatch to ai^ 
that had l)cen before in use. 

Butter may be obtained either by separating the cream from 
the milk^and then churning it, qr by churning the milk and 
cream together. By the first method tlie best butter is ob- 
tained ; by the second, the largest Quantity. 

When the first method is practised, that is, when the cream 
is churned by itseii*, the milk, immediately on being brought 
from the cow', is put into ve.sscls to cool. S'hese vessels may 
either be the large trough referred to, or the shallc^w separate 
vessels. The milk is put into the trough or vessels from 6 to 
6 inches deep ; it remains undisturbed for a period of not less 
than 24 and not more than 43 hours, the medium being 36. 
The cream which has risen to the surface is then separated 
from the milk ; in th(^case of the larger trough, by haVing the 
milk withdrawn by a stop-cock ; and in the caric of the smaller 
vessels, by tlie cream itself being skimmed off by a flat dish. 
The cream is then put into a vessel until a suScient qflantity 
of it is collected. Fresh portions of cream *are added to this 
vessel as thby are procured from successive milkings, and the 
^ole soon acidifies. 

After a sufficient quantity *cream has been collected, iti 
i^ put into the ebum, is then churned, and in the space of 
tibput an hour the butter wrill be separated^ The best tem- 
perature of the cream for the Separation of the butter appeal's 

M m 
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to be about 60"% and in cold weather it may be raised to this 
temperature, or somewhat higher, by the addition of some hot 
water, or when the small churn is used, by plunging the chum 
into hot water. 

The butter is now removed, and is carefully washed and 
kneaded in cold water until all the milk is separated, which 
will appear by the water coining off pure. After tliis the but- 
ter is fit for present use, or it may be salted for preservation. 

This is the metliod practised when the creain is churned se- 
parately, but when the cream and milk are churned togather, 
the praeflee is somewhat different : — * 

In this case, all the milk of one milking of the cows is put 
into the cooling-vessels, so that it may cool down to the tem- 
perature of the milk-house. It is then, with the cream, put into 
a large barrel, where it becomes acid, and a slight coagulation 
takes place. It may remaii\, in the barrels from two or ‘three 
days to a week ; and wlien^a sufficient quantity is collected it 
is put into the chum, and; after being churned a few seconds, 
is raised to tlie temperature of from 70® to 75°, by the addi- 
tion of hot water. Some do not add hot water ; but the prac- 
tice is not injuriovs, and saves labour. In two or three hours 
when the hand-ehurn is used, and in an hour or an hour and 
a half when the larger clmrii, driven by machinorj^, is employ- 
ed, the milk will be sufficiently churned. 

By thus churning the wliole^milk and creum together, a 
larger quantity of butter-milk will be procured, and of better 
quality,* than when the cream is churped separately. The 
butter-milk prpeured in this manner is but slightly acid, and 
is a wholesome and agreeable food to those who are used to 
it ; and it k jferfectly nutritious, all the caseous matter of the 
milk still remainilig. 

When the churning process is eo\npleted, the butter is, as 
in the former case, removed and knegided in cold water unfil 
all the milk is separated khd water comes off pure. In this 
state it may be formed into rojls for presenjb ute, or salted fiSf 
preservation. 

The other preparation of milk is cheese. — Cheese consists of 
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the cascc^us matter of milk united to a certain portion of the 
oily or creamy part. This oily portion adds to t^ie flavour 
and richness of the cheese, and hence^ whfen good cheese is 
wanted, the cream should not he separated. Cheese, however, 
can bo made from milk from which the cream has been removed ; 
and it is then termed skimmed-milk cheese. It m^Ay even be 
made from butter-milk, in which the cheesy part entirely re- 
mains. But then, the creamy part being more withdrawn than 
in tlie case of skimmed-milk, the cheese wants still more the 
properties and flavour which are valued in this species of food. 

For the making of cheese, the utensils usually required are ; 
— a large tub, in which the milk is coagulated, and the cn\A 
broken ; the cheese-knife, sometimes of wood and sometimes of 
iron, with one or more blades for cutting the curd And allow- 
ing the whey to separate ; wooden dishes for removing the 
whey; generally another w'ooderf vessel perforated with holes, 
for further expressing the whey ; stpall circular vats, in which 
the cheese is placed that it may be compressed ; and finally, 
the choose press. 

Cheese-pre.sses arc of different forms. They are generally 
made to act uj)on the curd by the continued pressure of a 
weight. The most simple, perhaps, is a long beam, made to 
act as a lever, the cheese to be compressed being placed in its 
vat, between the weight and the fulcrum, thu5 — 

Fi^. 191. 



• But more complex fdrtns of ^the cheese-press, and, in some 
cases, more convenient, may bfe adopted. The following figure^ 
^fepresents a presiS, in which tlfe weight fe attached to a lever, 
and acts on a board which is placed above thi curd, by a series 
of intermediate wheels and teeth : — 
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The coagulation of the milk is produced by varjous sub- 
stances, but the most ap- 
proved is rennet, *“ which is 
prepared from tlie fourth 
stomach ' of a young calf. 

This substance may be ob- 
tained as follows : — 

The stomach of a new- 
killed calf, with its contents, 
consisting chiefly of coagu- 
lated «^milk, is to be taken. 

T]he matter of the stomach 
is to be preserved, separat- 
ing merdly any indigested 
substances, as straw and the 
like, that may be mixed 
with it. It will add to the quantity of rennet obtained to feed 
the animal largely with milk, some .hours before it is killed. A 
few handfiils of salt are to be put into the stomach and all 
around it. It is then to be rolled up, and himg near a fire to 
dry ; and its qualify will improve by hanging it up a year or 
more before it is used. It is the gastric juice in this rennet 
which produces the coagulation of the milk. 

When the rennet is prepared for use, it is^ cut into small 
pieces and put into a j,ar, with a hcmdful or two of salt. Wa- 
ter, which had been previously boiled and cooled again, is then 
poured upon it, and allowed to remain Vor two or three days. 
It is‘ then drawn off, and a second infusion made, but with a 
Smalley; quantity of water. This also remains a few days, and 
being withdrawn, •the two liquors are mixed together, strained 
through a cloth, and put into bottles^ t3 be used '^len required. 

The usual manner of making cheese is the following : — 
The milk is put into a large Jtijb, and" this as soon after beiifg 
^ obtained from the cows as possible. If ther^ is a suflicient 
number of cows upon the farm to produce onfe cheese at a milfr 
ing, the process is performed iyamediately on the milk being 
brought from the cows. The milk, after being strained through 
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a sieve, put into a vat, and while yet warm, a table-spoonful 
or two of the rennet is mixed with it, after which the^ coagula- 
tion soon takes place. 

But if there be not a sufficient number of cows to make a 
cheese ea(>hitime4hey are milked, tlien the milk, as it iS brought 

from the cows, is put into the milk- vessels untU as much is 

• * 

collected as will form a cheese. When the cheese is ready to 
be made, the cream is skimmed off, and as much of the milk is 
heated separately as, when added to the mass agtlin, will raise 
it to dbout 90°. The cream which has been separated is then 
either mixed with this heated milk, and so liquefied and dis- 
solved in it ; or it is not added to the general mass until 
heated milk has been added. 

The curd being fully formed, it is cut in various ^lireetions 
with the Qheese-knifc, so as to allow the whey to exude ; and 
the whe 3 &is then lifted out in fiat* dishes, the curd at the same 
time undergoing a gentle pressure. '^The curd is then cut into 
small pieces by the cheese-knife, and put into a sieve or vat 
with holes, and then repeatedly cut, pressed by the hand, and 
broken, until it ceases to give ofiF any serous matter. It is last of 
all cut very small by the cheese-knife, and*a quantity of salt, 
in the propqirtion of about half an ounce to a pound of cheese, 
being mixed with it, it is wrapped in a piece of cloth, and then 
put into a small wooden vessel with circular hbles at the sides 
and bottom, and placed in.this^ cheese-^ress. 

The time during which the cheese remains in the pr§ss is de- 
pendent upon the naSure of the cheese and the degree of pre- 
vious manipulation which it had undergone. ^In some of the 
finer and richer cheeses, the pressure is very sligjit, and in some 
cases the cheese-press is altogether dispensed with. 

But in ordhiary cases, the cheese being wrapped in a cloth, 
and put into its vat, with a board above it to fit the vat, re- 
mains in the press from One to two hours. It is then taken out, 
broken again by the hand, wrapped in fresh cloth, and replaceif 
ifl the cheese-vat f and sometimes it is not broken, but merely 
reversed. It may thqu be taken out eveiy fiv^ or six hours, and 
the cloth chaiiged. After being pressed in this manner for 
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two or three days, die operation will be complete. The cheese 
may then be kept in a warm place for 9pme time till'dry, 
ultimateljr pl^ed in the store-room for preservatk^ 

But great variations take place in the manner of performing 
the Iteration of the cheese manufificture ; an4 certp^ districts 
are distinguished by their peculiarities of practice. In Eng- 
land, moref care is gener^ly employed than is thought neces- 
sary under the system of management adopted in the dairy 
districts of Scotland.* 

The richness and flavour of cheese very much depend«upon 
the quantity of cream which the milk contains. In some of 
the districts of England most celebrated for rich cheese, the 
ci^am of one milking is skimmed off and mixed with the en- 
tire milk „of the subsequent milking. In this way the milk 
which produces cheese has its own cream and that also of a 
pi’evious milliing. 

It is a frequent practice, to colour the milk, so as to give ?i 
red tii^ge to the cheese, t his is now generally done by a pre- 
paration of the red pulp surrounding the seeds of the amotta 
tree. This adds nothing to the goodness of the cheese, but the 
mixture is harmless. 

The residuum, after the separation of the cm*t|^^it has been 
said, is whey. The substimcc is chiefly employed to feed hogs, 
and is exceedingly w^ell suited to that purpose. 

These are the principal details^which it is tlioUght necessary 
to give regarding tlie preparation of these salutary and nutri- 
tive subs‘tances. lly means of the daii*y?, a larger quantity of 
nutriment can be obtained from the consumption of an equal 
quantity of herbage than by any other species of feeding. The 
dairy fftrras ttu^important branch of public industry, and con- 
tributes ill a material degree to the sujiport of tlm inhabitants 
of this and other countries of Europd*. 

In the practice of the farm, where tlie main end is rearing 
tjiimals for feeding, the kindS 6( animals will hjd selected for 
breeding which are the best suited for that purpose ; and th#^ 

* Account of Cheslfire by Mr Hollazjd. Arcoimttof the Daily HuAbandry 
of Ayrshire by Mr Alton. 
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and plentiful milk. 

The fo^o of animals that are best fitted to arrive at early 
maturity and secrete fat, differs in some respects tfrom that 
whicL indicates a disposition to secrete and yield milk. A 
dairy-cow, like a fattening animal, should have a skin soft and 
mellow to the touch, — should have the back strsiight, the loins 
broad, the extremities small and delicate ; but [Aie need not, 
as in the case of the feeding animal, have the dicst bro|d a.nd 
prominent before. She should rather have the fore-quarters 
light, and the hind-quarters relatively broad, capacious, and 
deep ; and she should have a large well-formed udder. There 
should be^no breeding in-and-in, as in the case of a feeding 
stock, yiie purpose in rearingacows for the dairy is not to 
produce animals that will arrive at j)romature age, but such as 
are hardy and of good constitution. By long attentiop,to the 
characters that indicate a disposition to yield milk, the breed 
of Ayrshire has become greatly more esteemed for the dairy 
than otlier animals much superior to themnn size and fatten- 
ing qualities^ 

With respect to the manner of feeding the cows of the dairy, 
the most economical, perhaps, is feeding them entirely on 
green forage during the summer, and in winter on carrots, po- 
tatoes, parsneps, and cabbages ; or chaff and similar substances 
steamed ; or coarse meal, bruised beans, and other farinaceous 
food ; or distillers’ Wash, and other nutritive substances.* This 
is the manner of feeding adopted in the large^dairy establish- 
ments of towns ; and it is the practice pursued in* various parts 
of Europe. 

Hjfxt in ^ counti’y of abundant pastures and enclosures, the 
cows may be allowed t» pasture in summer, and be only stall- 
fed in winter,. This is the practice adopted in most of tl!fe 
Jklairy districts of this country^ During the heat of summer, 
* however, the cows ^hould be boused durii.y the heat of the 
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day, and fed at that time on green forage, and turned out to 
pasture only in the cool of the evening. 

In winter,, the cows of a common dairy may be fed on cab- 
bages, potatoes, and the like: and it is a good practice in 
many caces to steam a portion of their food, and^tp mix salt 
with it, at the rate of from 2 oz. to 3 oz. in the day for^each 
cow. 

In summer, the cows are either milked in the field, or they 
are driven gently home to the dairy and milked close to it. 
Many skilful dairy-farmers prefer the latter practice, in brder 
that the time of the milkers may be saved, and the milk trans- 
ferred speedily to the vessels of the dairy. The cows, when in 
full milk, should be milked three times in the day, and at other 
times twice in the day will suffice. 

The quantity of milk yielded by cows varies greatly with the 
health, constitution, and treatment of the animals- After 
calving the cow yields her milk in the lai'gest quantity. She 
after a, time yields less and less until she approaches the pe- 
riod of bringing forth her young, for six weeks or more pre- 
vious to which she tends to become dry : and this natural pro- 
vision should be fai; cured, and not prevented, as is sometimes 
attempted. If a cow is not in calf, she continues to yield milk 
for a long period, sometimes for several years. 

On a well managed dairy-farm, where a proper breed of 
dairy-cows exists, and where the «ows are fed oh herbage and 
green forage in summer, and stall-fed in winter, the average 
yearly produce may be reckoned at from' 600 to 800 gallons 
for each now. •Somewhat more than 2 gallons of milk will 
yield about 1 Ib^ of butter ; and about 1 gallon of milk will 
yield 1 tb. or cheese. 
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111. THE SHEEP. 

1. Species and VarietirsI 

» 

The origin of ihe domestic sheep has been sought ibr by na- 
tura^sts in various wild races. 

1. Ovis muslmon — The Musmon. 

2. Ovis ammon — The Argali. 

3. Ovis inontana — The Rocky Mountain Sheep. 

• 4. Ovis tragclaphus — The Bearded Sheep of Africa. 

The Musmon of the Mediterranean islands is yet»found 
wild in Corsica and Sardinia, in the mountains of European 
Turkey, in Crete, and other islands of the Archipelago, It 
does not diflFcr greatly in its characters, but it diflfers widely 
in its habits, from the domestic races of Europe. 

The Argali or Wild Sheep of Asia, inhabits the mountains 
of Central Asia, and the elevated plains of Siberia northwards 
to Kamschatka. It has horns of great length ; its c(dour is 
gray, and it is covered with wool beneath a close hair. 

The Rocky-mountain Sheep is an animal of great size, and 
inhabiting the mountainous parts of North Ameriea. But it is 
believed by many naturalists that the Rocky-mountain sheep 
of America is not specifically distinct from the argali of Asia. 

The Bearded Sheep of Africa is found in Barbary and the 
mountainous parts of Egypt.' , 

These are the wild animals of the race of sheep that have 
been. yet discovered.* Which of them, if any, has given rise to 
the domestic races has been matter of dispute'. 

The domestic sheep is usually termed Ovi^flries, The fe- 
male goes with young twenty-one weeks, qnd generally brings 
forth her ,)[oung in sprivg^ She produces one, and often two, 
but • rarely more than two, at a birth. She yields milk in 
lj[uantity sufficient to' nourish^ her young. Her milk pro- 
duces little cream ; but the (Quantity of caseous matter is conP- 
paratively large.’ This, when’inade into* cheese, is wholesome, 
but strong tasted. 

The sheep. appears to attain his most perfect state as to size 
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and form in the temperate zone. He is there covered with 
wool, whereas in warmer countries he is more covered with 
hair, as he also partially is in the colder countries, where his 
size is likewise diminutive. The wool of the sheep for the most 
part falls^off and is renewed every year : and^the period of its 
falling oif^is early in summer: 

In its natural state the sheep has horns ; but in the domes- 
ticated races tlie horns frequently disappear, and the most 
valued breed§ are entirely destitute of them. The sheep is a 
very hardy creature with regard to the effects of temperature, 
its thick coat of wool defending it well from cold and moisture. 
It has teen known to live for a long time under snow. It is a 
hsfk*mless and timid creature, and in its domesticated state is 
dependent^upon man for protection and food. In mountainous 
countries, however, where it is less domesticated, md must 
trust greatly to its own resouyces, it manifests its instinctive 
powers of self-protection. Jt scratches up the snow with its 
feet in search of food : it iS conscious of an impending storm, 
and tal^es the means to secure itself from its violence : it is 
wary and vigilant, and numbers have been known to combine 
for defence against Jbeasts of prey. But though, under these 
circmnstances vigilant, and in cases of necessity bold, all the 
habits of this creature lead it to submit to the dominion of 
man, and from t^ie earliest times accordingly it has been the 
subservient instrument of our raep. ‘ 

Whether the wild rawe of sheep* be all of one species, as 
some naturalists suppose, or of different species, as others 
maintain, the domestic races with which we are familiar in 
this island are of one species ; and what we term breeds are 
merely varietKCS^ produced by different conditions of situation, 
food, and culture. * 

The principal breeds of British shii)j*may be thus^classe^,— • 

1. The breed of Zetland and ^rkney. 

2. The breeds of Wales. • 

3. The Mountain breeds of Ireland. 

4. The Blackjfaced Heath breed. 

6. The Chevrot brded. 
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6. The Southdown breed. 

7 . fl'he Ryeland breed. 

8. The Norfolk breed. 

9. The Watshire breed. 

10. The Dorset, Somerset, a.nd Isle of Portland breeds. 

11. Ae Me^no breed. 

12. The Penniston breed. 

* 18. The Dartmoor, Exmoor, and other Forest breeds, 

14. The Old Lincolnshire, Romney>marsb, and Devonshire breeds. 

16. The New Leicester breed. 

16. Tlie Cots wold breed. 

• 

The Zetland and Orkney sheep exist in the islands from 
which they take their name. They are essentially th^ same 
in the vai'ious islands, though, in most cases, they have been 
more or less crossed with stranger blood. The pure breed is 
of the variety of short-tailed sli^eop, which exist in Norway and 
other pi^s of the north of Europe. They are amongst the 
least of our races of sheep. Their fur consists of a fine soft 
wool, mixed more or less with hair.' It is of various colours, 
white, black, or yellowish-brown ; and often it is of admixed 
colour of wliite and black. It is the Zetland variety which 
is the most noted for the fineness of its wool- All these sheep 
are hardy, and suited to the exposed country and barren pas- 
tures where they arc reared. They would doubtless enlarge 
in size wwe they naturalized in a lower coui\try ; but it does 
not appear that any purpose of useful economy would be served 
by extending them to otliA p^s of the country. It is rather 
to be desired that the native stock shall be improved, or a 
superior one substituted. , 

The breeds of Wales consist of two principal grbiips : the 
first comprehending a race of wild little sifeep, inhabiting 
the highest anountains : the second inhabiting a somewhat 
low^r range, and spread •throughout the entire country. It is 
this latter variety which forms the most important of the breeds 
of Wales. '^IJhe sheep are of ^inall size and peculiar form, th;g 
hinder extremities being long; as if to fit them for vaulting as 
well as running, j^he ram has generally .^hin white horns ; 
the females are destitute of horns. l\he wool is short, soft, 



the fleece is^ freqviently dun, brown, or black, anil, like the 
other sheep of Wales, the animals tend to throw off the wool 
of the nock and shoulders eiirly in spring ; /or \)^ch reason 
these par<<ts are clipped before winter, and hence it i& too^ 
that the {Practice of ‘‘wool-gathering” still exists in Wales* 
These little sheep are exceedingly wild and shy. They rise 
on their hind legs to browse like goats, and they crop the tops 
of shrubs and grasses. Their mutton is excellent, and^num- 
bers of them are fed in all the adjacent plains for the con- 
sumption of the capital and other opulent towns. Allied to 
tliis race, and manifestly of the .same origin, are the Old 
Radnor, the Anglesea, and other varieties. 

Of tlie mountain breeds of Ireland, the most important is 
that of the Wicklow mountains. These sheep have, much of 
the aspect of the smallest class of Cheviots. Their wool is 
fine, but with a mixture" of hair and coarser wool They 
supply the market of Dublin with smaller mutton, which is 
held in esteem. In the mountains of Kerry is reared a race 
of very small sheep, >vild, and slow feeders, but turning out 
better than their appearance indicates. 

The Black-faced Heath Sheep are the natural inhabitants of 
a country of mountains and heaths. Their wool, though shaggy 
and coarse, is light. 

They are of the smaller class of sheep, but hardy, bold, and 
active : they have horns, and the legs and faces are black ; 
they feed readily when brought to good pastures, and their 
mutton is in great esteem. 

ThisT*ace’'of mountain sheep is found on the moorlands of 
Yorkshire, on the highlands of Cumberland and Westmore- 
land, on the mountains of the south of Scotland, in Argyllshire, 
and all northwards through the Western and Central High 
lands. The best examples of tte breed are usually found in 
Tweeddale and the adjacent districts. 

For an elevatedfand rugged country, wh'jre the chief pasture 
is heath, this breed is exceedingly well suited. The objection 
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blgck-faced breed. But although the 
to the bla^jfe^aced in weigll and value of the tfo^, dt is hot 
poB8e|sed; of the eame hardy qualities, and the black-faced 
may therefore be cultivated with, advantage in situations to 
which the Cheviot is unsuited. 

The black-foced breed though well dedned, Joses many of 
its chSracters when naturalized in a low, marshy,,or less heathy 
district Its wool becomes less coarse ; the darkness^of its 
colour diminishes ; its legs and face become spotted and ^a;^ ; 
and its horns sometimes disappear. Hence this breed is in 
some places so changed in its external cliaracters as to have 
lost much,of its resemblance to the parent stock. 

The next to be mentioned of .the mountain breeds is the 
Cheviot, so termed from its being reared in the mountains 
round Clieviot ; whence it has been very widely extended to 
other elevated districts. 

The Clieviot sheep are heavier than the black-faced. They 
are Avithout horns, and the wool is fine. They are hardy, ac- 
tive, and well suited to an elevated country. 

The mountains where this race of sheep is indigenous, though 
high, are mostly covered with green sward," and thus differ 
ft’um tlie heathy mountains of other parts. The nature of this 
range of pasturage may have contributed to give its i»eculiar 
character to the breed, and considerable care has for many 
years been bestowed by breeders on its improvement. , In these 
improvements, attention having been more directed to the form 
and size of the animals than to the quality of the wool, the 
latter has increased in quantity though it has diminished in 
fineness. The Cheviot breed presents somewhat different 
Characters, according to the nature of the country where it is 
reared, and the views of breeders. In those cases where artr* 
4cia] food caih be supplied iir considerable quantity, breeders 
prefer a larger formiof the animal, Avith.shoil^er legs. On more 
elevated pastures, and under less favi^nrable circmnstances, 
they are chpsen of a lighter form and with longer limbs. 
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' The properties to be desired in a mountain breec^ato, tbiat 
it shall be hardy, of good form, of sufficient size, and with 
t^good wool ; and for a combination of these qualities, the moun- 
tain breed of the Cheviots has certainlynot been surpassed^in 
these islands. 

The Southdown is a breed of fine-woollecl sheep, extepsive- 
ly spread over the south-eastern counties of England. They 
may be said to be proper to the chalky districts, although now 
carried to other parts. They are without horns, their legs 
and faces are gray, and until improved by breeding, they have 
the light fore-quarters of mountain sheep. Their wool is short 
and of good quality, and their flesh is of excellent flavour. 
They are kindly feeders, and well suited to an extensive range 
of the lighter soils. 

These sheep have been reared from time immemorial on the 
chalky soils of Sussex, whence they have been spr-^ad into 
other districts ; and their general diffusion has effected a great 
change on the short-woolled breeds of this country. A con- 
siderable proportion of the breed has been little improved ; 
but another part has been brought, by the care and skill of 
breeders, to the hi|>hcst perfection of form and fattening pro- 
perties. But in these improvements attention having been 
mainly directed to the properties of form, the fineness of the 
wool has been somewhat diminished, though its quantity has 
increased. 

The Ryeland, forming the ancient breed of Herefordshire, is 
early mentioned amongst the fine-wooll6d sheep of England. 
This pretty bret^d has nearly merged in the crosses that have 
been formed w^h it, and remnants only of the pure Ryelands 
remain.** They are of small size and destitute of horns. Their 
wool is exceedingly fine, weighing aboqt 2 lb. the'fleoce. They 
are kindly feeders, and their mutton is excellent. * The Rye- 
lands were extensively crossed with the Spanish Merinos soon 
kfter the introduction of the latter into England^* and the pro- 
duce was brought into notice uflder the name of Merino-Rye-* 
land or Anglo-M/nno^ Great exertions' weTre made to ex- 
tend this new cross ; out though good wool was produced, 
the breed itself qui^-kly declined in favour. The effects of these 



and <^her oroas^ are atdll iii }>e traeed Jhti a mixed race of de-. 
scendants. But it is to be regretted that the eld breed should 
now be so nearly lost The defect of^ the* Ryelan^ was the 
smallness of its size, but by judicious crossing, this defect 
might haige^bee]> corrected in the progeny, and the*’Ryeland 
made the basis of a useful breed of fine-woolled sheep. 

The Norfolk is a remarkable race of sheep occupying chiefly 
the higher lands of Norfolk, Suffolk, and Cambridge. They 
are a powerful race of animals, with long muscHlar limbs, and 
with •horns which in the male are very long and vwisted. 
Their legs and faces are entirely black ; their wool iu short 
and fitted for the making of clotlis. They are of a wild and 
restless habit. They afford admirable first crosses, for the 
markets of consumption, with the Leicester and Southdown 
sheep, an(j in an especial manner w^th the Southdown ; but 
from the effects of this system Jong continued, tlie pure old 
Norfolk is in danger of being lost as a sejmrate variety. 

The Wiltshire at no distant time occupied nearly tha, whole 
of the county of that name. They are now almost extinct 
as a separate variety, hiiving merged in the crosses that have 
been made with them, or given entire place the Southdowns. 
They were the largest of the finc-woollcd sheep of England. 
They were of an exceedingly coarse form. Their heads were 
large, their limbs thick, and the rams had strong horns. 
Their fleeces weighed about 2^ lb. ; but their bellies were al- 
most destitute of wool. They were very slow feeders, but 
their mutton was good, and the wethers arrived at consider- 
able weight. ’ 

The Dorset breed, so named from the county of Dorset, 
has been carried to other parts chiefly within a circuit round 
London. The male and female have short horns ; their legs 
and faces ai*e white. Tfieir wool is good, weighing from 3 to 
4 lb. the fleece and upwards. They have a resemblance in 
form to the Spanish Merinosi* The females are prolific anCi 
Abound in milk, and are remarkable for*their tendency to re- 
ceive the male at sdmost any season. . On ithis account they 
are employed to yield lambs tor winter ^consumption : but the 
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, rams emp^ed for this purpose are not usually the Dorset, but 
the LeicesTO or the Southdown. ^ 

Allied* to the Dorsets, and employed for the same purposes, 
are the pink-nosed Somerset These are believed to yield a 
larger lamb, but not to be such good feeders»or ipyrses as {he 
true Dorset. 

Allied in general characters to the Dorset and Somerset 
breeds, is a peculiar race which inhabits the Isle of Portland. 
These sheep have been kept unmixed for an unknown period. 
They are»gentle, of very small size, and of good form. * 

Thp. Spanish Merino breed, now partially naturalized, was 
introduced into this country in the year 1788. Soon afterwards 
the rams were made to cross the Ky eland, the Southdown, and 
other fine-woolled breeds of England. King George III. had 
introduced rams of the^Merino breed from Spain^ and culti- 
vated it with care. In the, year 1804, the sales w^jiich then 
began of his Majesty^'s stock attracted great attention to the 
breed^; and, in the year 1811, a society was formed for the 
purpose of encouraging and extending it. 

The result of the crosses wdth the native sheep did not ful- 
fil the expectatiohs formed. The wool of tlie native sheep 
was indeed imi)roved in quality ; but this was accompanied by 
defects in the characters of the animals themselves not to be 
compensated by the increased value of thede'cee. The sheep 
of the mixed breed nearly all proved defective' in their forms, 
slow feeders, and less hardy than tiio parent stock. 

Flocks, however, of the pure Merinos have been preserved, 
and the progeny of these has remained superior to the new or 
cross-breeds. The naturalized Merinos retain their natural 
charaefers, though the wool becomes longer and heavier than 
in Spain, and the body more large. But the entire form of the 
Merino as a fattening animal is bad, Wd the returti in mptton 
deficient both in quantity and value.< It is vain that somo 
‘breeders still contend for the ‘superiority of the pure Merinos : 
the general judgment, of farmens is against them; and with pei\> 
feet reason. 

Could the breeders 'of this cduntry look more to the fleece 
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than the weight and value of the animal, as in Spain and the 
parts of ftermany where the Merinos have been naturalized, 
the culture of the breed might become profitable. * But the 
breeder in England finds it his interest to direct attention 
mainly to t^je weight and value of the flesh ; and while this is 
so, it will be more advantageous' that this country impoi’t the 
wool of other countries, than that the feeders eitheftr adopt an 
inferior animal, like the Merino, or sacrifice the more essential 
properties of the native sheep. . 

A singular breed of shee[) occupies an elevated district of 
the coal-formation on the confines of Y orkshire, Lancashire, 
and Derbyshire. It is termed the Penniston breed, from th^ 
market town of .that name, lying to the south of HuddersfieJ 
in Yorkshire. The sheep are distinguished by tliqji* coarse 
ness of forjn, especially of the extremities, and in a remarkabl' 
manner liy their thick muscular tails. The rams arc very larg 
in proportion to the ewes. 

There were various breeds of sheei> proper to the old ^irest 
of England. The remains of some of these emnous old breeds 
still exist, but for the most part., they have become extinct, by 
the division of the forests, or been merged^ by the eflects of 
crossing, in other races. Of these forest breeds, two may be 
mentioned, the Dartmoor and the Exmoor, so named from 
the districts which they respectively inhabit. The one is found 
on the high granitic range aj*ound the forest of Dartmoor ; 
and the other on a no less steril tracf at the source of the 
river Exe, on the confines of Somersetshire. The Dartmoor 
sheep have white faces and legs, and the males have horns. 
They produce excellent mutton, which has been long known 
in London under the name of Oakhampton mutton, ihe sAiimals 
being killed^tliero, and their carcasses carried thence to London. 
But t^e term Oakhampton mutton is applied also to the Ex- 
nuoor sheep killed at the same place, as well as to the crosses 
between these Jbwo breeds respoefively and the larger sheep of * 
tlio lower counft’y. . These wild*little shee}! are reared in their 
iiative pastures ofi health, and fattened in thl^ low^er country. 
They arc gradually disapi»earing in consequence of the effects 

N n 

I 



502 


Ki:.\RlN<i AND KEEDINCJ OF AM MAES. 


of crossing. They are chiefly crossed by tlio Southdown or 
Leicester, and the crosses with the Leicester are preferred. 
The Exmoor,iare yet smaller, more w'ild, and more iiiitractable 
than the Dartmoor. Both males and females have horns, 
with white faces and legs. Their wool is long and^ soft. The 
males are, distinguished by a* beard beneath the chin. These 
sheep are| like the Dartmoor, rapidly disappearing by the 
effects of crossing ; they are giving place to other breeds, imd 
especially to«the Cheviots, which have been introduced into 
this district with great advantage. 

The races of sheep tliat have been referred to may be said 
to be proper to the mountains, lower moors, and ehalky druvus. 
The sheep of the lower country art‘ usually of a. larger size, 
ivnd more productive of flesh and wool, and they are all desti- 
tute of horns. 

The breeds of this class tp be lu re refeiTt‘d to ar«' llie Old 
Lincoln, the Romiiey-mai!.sh, ihe Devonshire Notts, the New 
Leice^ster, and the Cotswold. 

The Old Lincoln formed a race of coarse heavy sheep, bi‘ar-‘ 
ing an enormous fleece of long w{»ul. In this respect they were 
the most remarkable slu‘e]) in lilurnpc. J Jut few of the ancient 
race remain, nearly all having been crossed more or less by 
the lighter sheej) of modern times. I'liesc crosses, however, 
are still very, weighty animals, and afl'ord largo supplies to 
London and other markets of cjmsumption. They are fed in 
numbers on the rich marshes of the Thames and elsewhere. 
They frequently weigh from 50 to GO lb., per quarter. 

TJie Romney-marsh is the term ai)])lied to the race of heavy 
sheep kept from time immemorial on the alluvial tract on tlie 
southern Cbast of Kent termed Romney-marsh. Tlie sli(*ep 
of this rich tract are large, yielding a lieavy fleece of long wool. 
The older Romney-marsh sheep, 'though esteemed by the 
butchers, were regarded as being very defective in form ; ^.s 
•having narrow breasts, large Jbellies, and coarse exti’cmities. 
It is long since they, have been crossed by Jthemew Leieestcy, 
which had the e^'ect of diminishing their size and lessening the 
quantity of their wool, but of -improving their general form, 
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and giving them a better disposition to fatten. It was found, 
however, that besides the decrease of weight and deterioration 
of the fleece, the cross breed was less suited to iSie cold open 
pastures of the marsh. They were driven into<4ihe ditches by 
the strong^uth-westcrly gales. The breeders of the Romney- 
marsh, therefore, now abstain from crossing, and endeavour to 
revert more to the cliaraeters of the original breed. 

The Devonshire-Notts formed a race of long-woolled sheep 
proper to the lower par& of Devonshire. Theri used to be 
two v&rieties, the Dun-faced Nott, and the Bampton-Nott. 
They formed a clumsy race of sheep, with thick skins, bearing 
long close wool. They are now nearly extinct in their pu^e 
state, having been almost universally crossed by the New iTei- 
cesier. This crossing has been singularly beneficial, the re- 
sult being^a race of long-woolled sheep of great size and good 
form. Many of the sheep of Devonshire are now to be ranked 
amongst the largest in the kingdonl^ 

To these breeds might be added others which may be father 
said to have once existed than to l>e now found. Such were 
the Old Warwiclvshircs the wool of Avhieh resembled that of 
the New licicester, the ()ld I^eicestCT, which has merged in 
the modern breed, and the old Teesw ater, which in like man- 
ner has had its characters entirely modified by the effects of 
crossing. These last w ere the long-w'oolled sfieep of the dis- 
trict of the Tees. They w;ere.a very large race of sheep, ar- 
riving at great w eight, and being very ]>rolific of lambg. The 
wool produced w^as Icflig and licavy to the fleece. The traces 
of this bi*cod ai*c now only to be recognised in th<» flocks of 
a few*^ breeders, distinguished by the superior size of tiie ani- 
mals. The Old Irish breed extended, w'itlv>ome difference of 
characters, f>v^r the Avhoje of the less elevated parts of Ireland. 
Thesv sheep w^erc of large size, had coarse heads, flat sides, 
and njm'ow chests. Tliey liavc^beim universally crossed by^ 
the New Leietstcr, so that it i5 difficult to find an individual 
unmixed blfioddnihe wholc*country. • 

Tile New Leic^^stev is fi’ccjiiently temped tli;e Dishlcy breed, 
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ivom having been produced by Robert Bakewell of Dishlej^, iij 
the county of Leicester. This gentleman was tlie son of a con- 
siderable famner, und/ about the year 1755, began to tui'n his 
attention to those improvements in the form of animals, by 
which he became so distinguished. The precise ^^eps which 
he followed in the forming of his breed of sheep are not known, 
as he chose to observe an entire mystery on the subject, and 
left not a single written memorial behind him of his curious 
and important experiments. It has l>een supposed that he de- 
rived some of his first sheep from Lincolnshire, and this is ren- 
dered. probable by an admission in one of his own letters ; but 
it is rather to be believed, that the Warwickshire^ and other 
lotfg-woolled sheep of the midland c<»iinties, were resorted to 
as the chief basis of his unrivalled sto(ik. It may be too, that 
there was a slight intermixture >vith the blood of some of the* 
finer 'woolled sheep, of which the records arc' now for <'vor lost. 
But whatever were the steps wliich Mr Bakewx'll pursued, it 
was by breeding from animals of the form required, until he 
arrived at the properties aimed at, in thi^ progeny, that he gra- 
dually corrected the defects, and improved the form, of the 
animals. He was'Hvell aware of the external characters wdiich 
indicate a disposition to fatten, and, by a steady course of se- 
lection continued during a lifetime, he obttiined animals of su- 
perior feeding proi)ertie.s to any that had been before culti- 
vated. By constantly breeding' too, from individuals of his 
own fl(»ek, and consecjuently near of blood to one another, he 
gave a permanence to the characters of 'Iiis breed wdiich it re- 
tains to the present hour. Mr Bakewell adopted the practice 
of letting out his rains for the season, and this contributed to 
the general diffusion of his breed. Successors to Mr Bakewell 
have continued the same system, an<l bestowed tiic.^itmost care 
in maintaining the purity of tlieir flocks ; and thus froyi the 
county of Leicester as a centre, this biecMl has spread to t*vci»y 
' part of England w'here the breeders have thought fit to receive 
it. It has entirely changed the character of the greater past 
of the long-w'oojled ]freeds of this king(^m, and been mainly 
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instrumental in causing the substitution of long-woollcd for 
short-woolled sheep, which has taken place to a gr€;^t extent 
throughout England. 

The sheep of the New Leicester breed are in'ferior in size to 
the other v^n'icties they have supplanted. The w^ool is but of 
moderate quality, and in weight it falls short of that, of the lar- 
ger breeds. The value of tlie breed, therefore, does not con- 
sist in the size of the individuals, or the quality or abundance 
of their wool, but in early maturity and aptitude-io fatten. In 
these fatter ju’opertios the New Leicester has nf»t been surpassed 
by any other breed of cultivated sheep. 

The Cotswold sheeji, although the inhabiLmts of low hilte; 
must be classed wdth the sheep of the plains. They inhabit 
the calcareous tract of country which forms the east part of 
GlouccsteBshire. They are of massy form and bear long wool. 
The olde> breed has been universtflly crossed with the New' Tau- 
cester, and has been lessened in size,Vtli^u^?b doubtless improv- 
ed in form. But the modern Cotsw’^olds are still a very weighty 
race of sheep. 1'heir w^ool is longer than that of the New 
Leice.ster, but not so fine. They are hardy, prolific of lambs, 
and good nurses, and the lambs are early clothed witli a thick 
fleece. They have a tendency to accumulate fat on the rump. 
They are nothing like so perfect in form as the New Leices- 
ter, l)ut their hardiness, prolificness and size, give them a claim 
to attention amongst the superior breedij in this country. The 
system of crossing w ith the New Leicester began about 50 
years ^go ; but for a *considerable period past, tlie tendency 
of breeders has been to preserve the breed from furtlter inter- 
mixture, and to revert to the standard of the oHer,racg 

The breeds of sheej), 4Ueu, (»f this country, maybe divided 
into two classes, — ^tlie slieep of the mountains, lower moors 
aiM dow’ns, — and the sheu'p of tjiq plains. 

The sheep of the first class lihve sometimes horns and some- 
tifnes w'ant horns. ’ "Ijihe finest oT them luive horns, namely, 
the Cheviot and the 'Soutlulowii. One'^of tl\eni, tli'" black- 
faeed heath breed, has coarse wool : the Dartmooi* and Ex- 
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moor sheep, liave long but not coarse wool ; and all tlie others 
liave short wool. * 

r 

Of the moorland and down breeds, as they may be called, 
the hardiest ialhe black-faced heath breed, and this property 
points it Vnit as the most suitable for a high and ruggejd country, 
where artificial food cannot be procured. 

The breed next to this in hardy properties, but surpassing 
it in the w'oiglit of tlie individuals, is the Cheviot. Wliere 
the pasture eluit^iins a sufliciency of grasses, this breed deserves 
tlie prcforcncp over any other known to ns for a moimtitinous 
countr3\ 

, The next breed meriting extensive cultivation is the South- 
down. This breed is suited to a lower range of country tlian 
the Che^’^ot and heath sheep. T o tlie chalky and sandy dow'iis, 
where it is indigenous, no breed can be lietter fittt»d, and it 
may be carried far beyond those limits ; but it is luisiiited to 
the more rough and elevated pastures, to which the black - 
faced*' and Cheviot are adapted. 

Tliese are the moorland and down breeds, whieli aiijicar to 
be the most deserving of cultivation in this country. Of the 
larger breeds of the plains, the New I Leicester is well adajited 
to general cultivation ; and, wdierevcr an improved system of 
tillage is established, may be introduced. 


' 2. ImPUOVKMENT of BUEIiDS. 

The breed of sheep to be reared in any case must be select- 
ed according the nature of tlie pastures, and the artificial 
means possessed cf supplying food. If a mountain breed is 
selected for rearing on a low arable /iirin, theirtl^j advantage 
is lost wdiich the farm possesses of producing a larger and finer 
class of animals. If, on the otjier hand, a lowland breed is car- 
ried to a mountain farm, an efror of a different kind, but yet 
more hurtful, is^ committed ; for a fine .stobk will be riune<f*if 
placed in circu]/istairfi;es wIuto it cannotfbe maintained. 

The breed, then, being selected wliieli is the best suited to 
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the circumstances in which it is to be placed, the province of 
the breeder is to breed from the best individuals. 

Disposition to fatten, and early maturity, -are the properties 
most regarded in sheep, to be reared for food... But the pro- 
perty of yj^ldiii^good and abundant wool is not to4)e disre- 
garded ; and there is another property essential in the rearing 
of this class of animals, namely, hardiness and sound health of 
individuals. 

Tn the case of the .slieep as of the ox, refincin(»nt in breed- 
ing mhy be carried too far, and with more danger. By breed- 
ing from animals near of blood, the same moans exist Jn the 
case of tlie sheep as of the ox, of giving that prematurity of 
age which pro(lu(;es fineni^ss of the bones, and a disposition lo 
fatten. But it is attended, too, with tlu' same effeat, of ren- 
dering th<i animals more delicate, and subject to diseases. It 
seems a yi<»lence done to nature, •when carried too far, and the 
animals show the effects of it by hecoming too line in their 
skins, h\ ceasing to jiroducc wool in sufficient quantity, J)y the 
females ceasing to yield milk, and by the males becoming at 
length unable to continue their species. 

Wliencver, tlien, the sheep of any flock become too near of 
blood, the hreedei-s sliould resort to the best animals of another 
family, hut of the same breed, to continue his stock. This 
species of crossing is now <'asy, since there is scarce any of the 
cultivated hr(»e(ls of which siquTior males may not be procured 
from other flocks. In the case of the Vew Leicester, so widely 
diffused and highly iifiprovecl, no necessity can exist for breed- 
ing from animals too nearly allied. 


3 . Form. 

In the sheej), as in ether animals, certain external charac- 
ters indicate ta disposition tc% tatten, and .at an early age^ 
0ther characfbrs •indicate a disposition to produce w’^ool, and 
the quantity of y^ooli it has been said, ii\ not^to be disregarded 
in the rearing ^of the sheep. But the main pi^iTJOse !n rearing 
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the sheep in this country being for food, the province of the 
breeder is to accomplish this object v^itli as little sabrifice as 
possible oif the secondary qualities. 

A property that indicates a tendency to fatten in the sheep 
as in tho'ox, is a general rotundity of form and fingnoss of the 
bones. The chest should be broad, the ribs well arched, and 
the back and loins, accordingly, broad, Hat, and straight. Tlie 
sheep, like the ox, occujnes, independently of the neck and 
head, neiu'ly 4 rectangle, and the larger the proportion of this 
rectangle which the body occupies, the more perfect is hiS*forin 
as a fattening animal. Jlis body, therefore, should be large in 
proportion to his limbs, or, in other words, his limbs should 
be short in proportion to his body : his breast should be well 
forward, and his belly straight ; his head should be small and 
his ears thin ; his limbs to the joint should be flcisliy, below 
delicate and covered with short hair : his skin shoul/j be soft 
and elastic ; his wool soft to the touch, thick, and (‘oming well 
forward to the face, but not covering it : his face and forehead 
should be covered thickly with short hair, and his eyes, as in- 
dicative of health, shoidd be lively. 


4. Rearing and Feeding. 

In the rearing and feeding of jaheep, the .system to be adopt- 
ed must depend upon the nature of the fam, and the kind of 
stock. The treatment of mountaiii-slieep in an elevated coun- 
try is, of necessity, very dilferent from that of the larger s)iee]> 
on an arable fa,nm. It is the rearing and feeding of the latter 
which may be first, considered. 

The female sheep are ready to recen e the rarn jn October, 
or sooner; but the precise period is determined by the foi;wai’d 
condition and constitution of the aniimiLs. A medium perioiJ 
)s from the 5th to the lOth of (October, in whichtdi*iise the ewes 
will begin to lamb previous ter the Ijoginning 6 f March, and 
the principal period ef lambing be in tAe c'lrly part, of that* 
month. 
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To prepare the owes they should receive good feeding for a 
time previous to the male being introduced ; and, for this pur- 
pose, they may be turned upon the stubbles wh^re *the young 
gi'ass is for a fortnight before. 71ie ram is piit into the field 
where the^nves jire pasturing, and herds along with them. He 
covers them as they come into* season ; and 1 ram is eonsi- 
derecl sufficient for 80 sheep. In order to show \'Wiat females 
have received him, and what have not, it is usual to smear his 
bi’east u'ith pigment, which appears upon the fieeces of such 
ewes? as he lias covered ; and if more than one^ram is with the 
flock, then, by smearing the rams with difterent-coloiy:ed pig- 
uuuits, as red and blue, the progeny of each is known. Such 
ew'es as liave not received the ram may be taken from amongst 
tbe breeding-stock and fed for the butclH^r. 

Riims^'ire fit to prop*agatc their species in the autumn of the 
second year. Well-fed females»wdll receive the mah‘ even in 
tlieir first year ; but the proper period is in the October of the 
second year. 

Tbe food of sheep is herbage, upon wbich they fi*ed during 
summer. In winter, when the pasture's fail, the fi^eding-stock 
are fed on a full allowaneeof turnips, or otSiei’ succulent food ; 
but the ewes are sutten'd to pasture during thc» entire wdnter, 
and merely receive such an allowance of other food as is re- 
fpiired to koej) them in eonditiou. During hard frosts and 
snow, they may receive luiy, which may be either given to them 
from racks, or simply spread iijion the ground. They thus 
pasture in the fields, receiving hay when occasion* requires; 
until within a fcAV weeks of the period of laniibing,^when they 
should receive an allowance of turnips, or otbjr succulent food, 
laid down in the fields where they arc pasturing? • 

When i\\i9 period of lambing arrives, every vigilance is ne- 
cessary on the part of tlie shepherd, lie must be at all times 
••at hand to assist tbe VwWxs. We must take h\s necossary rest 
only during %thc day, and forjtlie shortest time possible, wh^ii 
^his place caif bo siypplied. Wlien a house is not at hand, co- 
vered pens ini^t erected in the fields, S.nd the ew'^es, w'hen 
about to lamj), brought to tlie pens. 
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The birth df the young mtist be assisted, but not precipi- 
tately. The proper position of the foetus is with Its head 
couched b^tw^en its fore-legs. In other positions the birth is 
difficult, and it generally becomes necessary to turn the foetus, 
which is wdone by elevating the ewe from Uehin^. Exjie- 
rieneed shepherds are acquainted with these duties. 

When the' young is bom, it is to be immediately recognised, 
ana licked by the dam, and assisted to the teat when neces- 
sary. When tlie lamb of any ewe dies,t another should be suj)- 
plied to her ; tnther one of the twins of another ewe, or* one 
that luiijjost its own dam. Sometimes much difficulty is ex- 
perienced in getting the ewe to adopt another lamb : and cases 
even occur, when the ewe, from some unkiumn cause. d(\serts 
her own yo,ung. In proportion as the ewes have lambed, they 
should, if possible, be transferred with their young ^o a field 
of new grass. , 

An operatic;! to be performed upon the lambs is eastrathig 
the ina|ps wdiieli are not t(/ bo reserved for rams. This may 
be performed in a few’ days after the birth, generally in 8 or 
10 days. It is done by the shepherd, w ith an assistant to hold 
the animal, and, at ‘Jie same time, it is usual to cut off a por- 
tion of the tail. The ojieration is perfi»rmed on lots of the 
lambs, and not on ejich singly as it reaches a certain age. It 
is w^(dl that it be • performed early, the difficulty and danger 
increasing wdth the age of the annual, and that the w eather at 
the time be dry, and, if possible, cloiidy and mild. 

The lambs continue w ith the ewes sucking them till the pe- 
riod of w'eaning, wliich generally takes place by the middle of 
.July. Weaning Js simply performed by removing the young 
from their dd!ms, and keeping them for a time so far asunder 
that they may not be disturbed l)y their mutual bleafungs. 

When the lambs are weaned, the ewes should be milked, for 
the purpose of relieving their udders aiid running them dry. 
bj degrees. Three milkings will generally suffice, though, 
should any particular ofises require more, it is. the* province of 
the shepherd to attfend |to them. Supposiiig t|ie Iambs to be 
w’oaned in the eve?iing,/the first n.ilking may take place in the 
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following evening, or in 24 hourS ; the next at ‘an interval of 
36 hours ; the last at an interval of 48 hours. When the 
ewes are to be milked, they are driven* into a narrow pen, the 
milkers, with pails, milking the ewes from liehiiid ; and on 
each ewe^heingnnilked, she is turned round in thef en by an 
assii^tant, the milkers continuing their work until, the whole 
are milked. 

Aftei* being weaned, tlie Ifimbs receive the name of hoggets, 
or hogs, the rams being t(‘rmcd tup-hogs, tlie c*:>strated males, 
wetlier-lu)gs, the ewes, ewe-hogs. 

The wether and ewe hoggets are now pastured toggther tor 
the remainder of the season. When winter appi caches, or ra- 
ther when the pasture fails towards tlie end of October or be- 
ginning of November, the hoggets, mah‘ and fernate, are to be 
])iit on a*fiill allowance of turnips. The turnips can either be 
eonveyisd to the ground where tlie animals feed, or the simpler 
jiroeess he. adopted of penning the^ sheep upon the turnips. 

^V1ieIl the sheep are penned upon the turnips, they ^jro con- 
fined to a. given space, generally sufficient fortliem to consumt 
in one week. The tem]MU'arv fences us(m 1 fur penning them 
consist either of wooden hurdles, or nets, •the latter being the 
most (Hjonomieal and convenient. Tn this space the sheep con- 
sume the tiirni])s, and when they have eaten them dose* to the 
gi’Oiuid, the ijeinaiiiing portions of Vir. 193 . 

the bulbs are picked iijj hy means 
of the hoe, Fig. 1!)3, so that the 
sheep may he enabled to eat them 
wholly up. 

Wlieii they have eoiisumed one space, tli^ pens are shifted 
to another, in such a manner .ns to leaA^ the groiiifd aln\ady 

• • ' 
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cleared* open to the aniniiils for walking over and restipg upon. 
A rack, Fig. 194, ishould be placed in the field with hay. 

Sometimes 'wheir young sheep are penned till late in spring, 
they find difficulty, from their teeth becoming loosened, in eat- 
ing the tiitnips. In this case, the turnip-slicei (Fig. ,47 or 48) 
may be employed, and then the sheep injiy be brought from 
the turnip-field, and have the turnips laid down to them in a 
field of dry sward. 

The young ?iheep or hoggets are in this mauncu* fed on tur- 
nij»s till the grass is ready in spring. I’liis will be early in 
April, oPj in the southern parts of the country, in March ; for 
sheep do not re(juire the same full herbage as cattle, and may 
theri^fore be turned out at an em-lier period to the fields. 

Should the turnips fail before the pastures are ready, then 
the young sheep arc to be carried on by substitutes, a :5 hay, or 
even com. It is rarely, however, necessary on a well-ordered 
farm to resort to this costly species of feeding ; yet, when ne- 
cessary,- it must be done, since this inconvenience is less than 
the evil of suffering the stock to lose condition. 

The period of shearing sheep depends upon th(‘ forward con- 
dition of the animals. When fat, the old wool begins to come 
off more early than when they are less forw ard. Good condi- 
tioned sheep may be shorn in May, but always early in June ; 
the precise period being denoted by the state, of the wool, 
which comes readily off when jdueked, and which would fall 
entirely off were it not shorn. 

About eight days previous to shearing, tVie sheej) arc driven 
to a pool, if possible in a running stream, and three or more 
pei*sons are to stand in this jiool. The sheep are brought for- 
ward to a pen on th^ bank, and lifted into the pool one by 
one. The first of the persons in the ]»ool seizes fiie'^sheep by 
the wool ; and keeping it on his back, plunges it well from side 
to side. He pitsses it on to the person liext in order, and he 
in like manner plunges the animal in every direction. This 
person then passes it ofi to the third, who t xamines the fleece 
as well as circumstanced’ will allow, plunging tKe sheep at the 
same time, and th'iis fiiiishing the operation. The animal i.s 
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thus passed through tlie hands of three persons, and sometimes 
more ; btit the last should be a trusty person, such as the shep- 
herd himself, whose duty it is to sec *that the JSeete is com- 
pletely washed and freed of sand and impurities. 

* This description has a reference to young sheep or hoggets, 
whose management we are now considering ; butthp same me- 
thod*is applical)le to all the sheep upon the farm,* young and 
old, with this difference, that the ewes, which arc at this period 
suckling their young, have the lambs separated from them 
duriftg the process of washing. 

The sheep being washed, are driven to a clean pas^re, and 
when the flcec(> is dry, which it will be in a few days, if the 
w^eather is good, the sheep may be shorn ; but it is better tfiat 
seven or eight da^^s should elapse before shearing them, in 
which ca^^c the yolk of the wool is renewed. 

Whey the sheep are to be sbq^'n, they are driven to a pen or 
other enclosed space, and brought one by one to the shearers. 
The sheep to be shorn is first placed upon his rump, an(^r*ff* ws. 
the shearer, with the shears (Fig. 195), beginning at the 
neck, clips in a circular tlireetion down the belly towards 
the back. The animal is then hiid on his side, and kept 
down by the leg of the shearer, who clips the fleece all 
round to the back. Turning the animal on the ot^lier side, 
he clij)S in like manner round to the back ;• then raising the 
sheep, he clips the part of the fleece not yet cut away, and so 
lets the animal go, taking* care that it*sliall not entangh? itself 
with the fleece. Tiic fleece, as soon as it is shornj is taken 
away by an attendant, spread out, neatly rolled ly with the 
inner surface outmost, and then deposited in some dry place, 
until it is ])acked in the wool sheets. * • 

When ilup animals are shorn, the\" are frequently marked 
witlj a stamp (Fig. 196), dipped in boiling tar, to dis- 
/tinguisli the kinds anik ages of the shyep. This»kind of 
mark, thouglii convenient, is ijijurious to the w^ool. 

After the eperatym of clipping, the jw)ung sheep an* 
termed shearli^^ sljeep ; the castrated •maids, shearling 
wethers ; the^lemales, shearliiig ewes ; tjie nAns, shearling tups 
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or rams. But it is common to apply to them at tliis period 
the following terms : — The shearling wethers are terfiied din- 
monts ; the females are termed gimmers ; and the rams are 
still termed shejirling rams ; and these names the animals re- 
tain untilwtliey are shorn of their second fleece in tlv% following 
year. 

The sheji:rHng ewes or giinmei*s are, after being slioni, kei>t 
at grass for the remainder of the season, and they receive the 

rams in October in the manner described. 

.< 

The shearling wethers or dinmonts are soon aft(*r shohring 
fit for tjie butcher. They ai*e then about one year and throe 
months old. If of the Leicester breed, they will weigh 10 lb. 
or 18 lb. the quarter, and their fleeces will weigh 7 lb. each 
or more. « 

But should the pasture be inferior, the breed bs^xl. or tlie 
stock not in sufficient ordcT, oy should the state of the , markets 
‘ render it inexpedient to sell, then the dinmonts may bt‘ kept 
upon i\\e fiirm for one winter more. In this case tlu*v are pas- 
tured precisely as when they were hoggets during the remain- 
der of the scutson ; and when in autumn the pastims again fail, 
they are penned on* turnips, and treated in the same manner 
as in the previous winter. 

The dinmonts are frequently sold fat before tliey have com- 
pleted the entire ‘winter’s feeding. But it is more common to 
keep them during the winter on. turnij».s, to put them nj)on 
good jmd early grass iii spring, and to tlispose of them after 
they are shorn. They twe then two veals and two or three 
months old, and ‘have yielded two fieec.es to the breeder. They 
will weigh at thi^age from 25 Ih. to 30 lb. the quarter or more, 
and theit flcfeces w*ill weigh about 8 lb. 

These and otlier sheep, after they jirc shorn of ilntdr second 
fleece, are termed two-shear sheep : the males not castrated are 
simply tups or* rams ; tliGr. males castratevl are wethers, and tlio 
females are ewes. It is rnorc'pi-ofitable to be aide to feed off 
sheep when shearlings than to retain thcfji till ‘they arc tw'o' 
years old. The forinei* is the perfection of ferjding ; but it is 
a perfection attainable on c*ver} arsible farm iii this epuntry 
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Oil which turnips can be raised, and a superior breed of sheep 
maintaitled. 

In the practice of the farm, then, the xuale^liebp are dis- 
posed of either after having yielded one fleeccj^or after having 
yielded two fleeces. Such of the ewes as are reared on the 
farm, bu^ are not to be employed for breeding, may, be tr jated 
in tlfo same manner. 

But with respect to the ewes upon the farm kept for breed- 
ing, it is necessary, after they have bonic Iambs for several 
yeari^, to dispose of them, and to supply their place 1 y younger 
ewes reared upon the farm. A certain number oi gimmers 
being each year added to the breeding stock, an equal number 
of the oldest ewes are disposed of, and thus th() number of 
breeding sh(H*p is maintained. * 

And i^ot only are all owes which have? borne the required 
nuiuber^of lambs to be dLsjJosed of in this manner, but all 
breeding sheep, of whatever age, that are not healthy, or that 
are of a defective form, and their *plaee is to be suppjied by 
the younger and 1 setter stock reared upon the gi'ound. 

These, then, have been the principal points of practice in 
the management of a sheep-stock reared upon the farm : The 
female stock, like the males, were suckled by the dams till 
.Inly ; they were then weaned, and pastured with the wether- 
hogs during the remainder of the season, whnn they were put 
together with 1;he wether-hogs on turnips before winter ; they 
were fed on turnips till -(pril, when iSiey were turned out to 
}>asture along with tlie wether-hogs ; early in June t*l)ey were 
dipt’; in the month of October they were joiived to the rest of 
the ewe stock, su])plying the place of the okler ewes that had 
been disposed of ; and after this time the^^ were i!rea1fed in all 
respects lireediug ewes, and kept upon the farm till they 
have borne lambs for tlfree or four years. The males, it has 
Jjeen seen, were cfistra4ed a few days qfter birth,*— were weaned 
in July, whop they received ^idname of wether-hogs, — wefe 
^lastured during, thp remainder of the season, and were then, 
together with tlm ev^e-hogs, penned on Uimi[^s ; in the following 
April they wefe ])ut on grass, and by rfilie Iteginnir.g of June 
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dinmonts, \vlu*n thoy were fat, and ready to be .'^old^as sooji 
. afterwards aiii eoii>;enient : Or wliem from the dofieieney of 
feeding or other cause, they were not tlien ready for tlie 
butcher, they were again pastured diudng the symmcT, a secodCl 
time penifcd on tmmips, and generally pastured till iliey were 
<®pt the s&ond time, when jtfifey were Mrethers and in Tiigh 
perfection^Mth regar<fto grow A and fatness. 

Sheep, especially whilh fat and loaded with wool, are often 
unable to rise when they have fallen upon tlieir backs in any 
hollow gjface, and tliey yriM perish if not relieved in time. To 
"g^ard against these and all other accidents, sheep must be 
regularly tended. They must be examined at least twic'c in 
the day ; tJliey are to be cleaned when iu?cessary, by cutting 
off clotted wool, and above all things they are to b<^ guarded 
against the attacks of maggoty. In the latter ease, a deeoetinn 
of tobacco mixed with spirits of tar, and in some eases a s .*lu- 
tion ofjSublimate of mercury, are the remedies eommonly em- 
ployed. , Their heads are frecpiently injured b}' the attacks of 
flies ; for which a little tar spread upon tlie wound is the most 
frequent and the bf..st remedy. 

In the whole treatment of sheep. gentleiu?ss is of great mo- 
ment. The worrying and harassing of tliem by dogs is nevi»r 
to be thought of. In upland jjastures the faithful dog is es- 
sential to the shepherd ; in an enclosed country the necessity 
for employing him is greatly lessened, and he is always to be 
used withltempetance and bumahity towards the iloek. 

The treatmeikt of a lowland stocli has been described, where 
the breeder is likewise ^le feeder ; but sometimes the object of 
the breeoier is not to feed the stock wbieh he riiiirs, but, after 
having brou^t it to a certain age, to dispose of* it, to others, 
who will feed it. ; ^ ^ * 

Sometiines, -on ^he othpr handi the design of the^farmer is» 
not to breed sheep, but to buy tl\^m from others wjiose interest 
it has been to rear ard not to feed then\. .The effecting 
these sales, bn the one hand, and tile msikii^ of.^hese purchases 
on the otlicr, coilstltutiff one of* the branches of foLrining as a 
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but xnusf be learmd by {Xraetiee. 

One of the branohee^^f sheep^Miti 
is likewise the feeder, is the reiu^g of Jambs 
when fattepedi «The Iambs are finned b^ 
mothei^ disf^^isd ctf wbie^ arof^ady for 

being killed The feeding lambs in the house for earljp 
consumption^is also practised, and i^some paris 4ias been , 
brought to a system. This branch of^manageni^nt need not 
be described. The sheep of the l5orset breed .ai'e valued as 
being the best suited to yield early lambs in this manjser. 

Grass in summer and turnips in winter, with a little hay for 
the ewes, have been s^iioken of as the food of sheep. The basis 
of this system is the turnip croj). But, in certain eases, this 
mean of support may fail or be wanting, and it then becomes 
necessary to resort to other substances. Potatoes, mangel- 
wurzel, and other roots, may be eajen by sheep as well as by 
oxen ; and cabbages and rape are perfectly suited to the pur- 
pose of feeding them. 

A 11 kinds of farinaceous food are consumed by sheep. When 
com is given, it is the coiniuon practice to laf down the sheaves 
unthrashed, when the sheep readily separate . the grains from 
the straw. " 

Brew'ers^ grains may be given to sheep ; and they will con- 
sume this nourishing substance readilv. Oilcake, too, is well 

• ** • 

calculated to fatten shee]i, and may bo used occasionally where 
cheaper methods of carrying bn the stock are wanting. 

Attempts have sometimes been made to sofl shoep" during 
summer, in the same mcinner as horses and o»n. This prac- 
tice is common on the Continent, where tlw sheep af elkept in 
pens and litS:erbd ; but it Jfg.s made no progress, nor is it likely to 
makeiany progress, in England, so much more simple^and eco- 
nlbmical is Ae turning but df th^a^imafe to paaturb in the fields. 

Besides eonimon food,' tliore^ is a condiment, Salt, of great 
iftiportance- to^ sheep’ as to alj &omt$stid dnin^als, but which is 
too muchneglec^d iivtho rural economy of tUis^country . If laid 
on flat stones or in troughs, the animals Nvill quickly find their 
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way to it, and will be seen to wait for their daily portion of salt 
with as much eagerness as for their periodical supplied of food. 

I have spohv^n of the management of alowlaiid breed of sheep. 
It is necessary to consider also the treatment of the animal 
under cir(iumstances entirely different ; that is, « when reared and 
pastured in a country where.cultivated food is either wanting 
or to be procured in limited quantity. 

The Cheviot sheep are reared in an elevated country. But in 
the places where they are produced, turnips and the (iultivatod 
grasses may generally be supplied in certain quantity. 

In tfce rearing of this breed, the rams are usually put to 
the ewes from the middle to the 20th of November, so that 
the lignbs shall begin to drop about the first of April. The 
ewes generally receive no further feeding during the period of 
gestation than hay in falls of snow. This may be supplied to 
them from Iracks, or simply laid upon the surface of the snow. 
The ground is frequently (‘bvered with snow for six weeks ; but 
it is Sometimes covered for twice that period. During the 
winter, therefore, a store of hay should be in reserve for three 
months* consumption, and this may be calculated at the rate 
of lb. for the ewes and older sheep, and 1 lb. per day for the 
younger sheep. Should the winter be mild, what is left remains 
till the'^ following season. 

Where turnips are raised, these are given .'ilso to the breed- 
ing stock. The ewes receive them during falls of snow, and in 
an especial degree when the himbing season arrives and during 
its eontinunncc. 

When both fiay and turnips are to be supplied, it will be 
proper ^eil^ber tc give them at the same time, that is, a portion 
of hay and a portion of turnips each day, or to begin with hay 
and end with turnips ; for to begin }vith turnips ahd end wnth 
hay is to cause the sheep to pass from succulent food to one 
^which is less grateful, s6 tha^ a^time elapses before the animsSs 
are reconciled to the change. But when turnips *are given, and 
hay supplied at tbe same tim^ the sheej[) take* to this varieQr 
of feeding very|readify. 

The process of lambing iir these high districts demands 
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the utmjfst vigilance of the shepherds. They must never be 
absent night or day, but relieve one another, and inspect the 
flock at short intervals, so as to assist the parturition of tlie 
ejv^es when necessary. • ^ 

Sometk&es tBc lambs at their birth are so weak that they 
cani)rf[)t rise to tlieir teat, and thus perish or arc fors^en by the 
dams. • The shepherd assists them in such cases, and frequent- 
ly takes the ewe with her young to a house or place of shelter, 
wherjB they can be attended to. When the e^'^s have twins, 
and thus have two lambs to nurse, it is usufd to give them a 
more liberal supply of food. For this purpose it is coffvenient 
to have an enclosure of early grass near the place of lambing 
or the shepherd’s cottage, to whi<*h ewes with twins, such as 
have too little milk, and such as ai’e sick or infirm, or from 
any cause require more attendance than the rest of the flock, 
may be ^aken. Tliough various owes produce twins, it is re- 
garded as a favourable circumstance in the case of this class 
of sheep when one lamb can bo reoro<l for each ewe *of the 
flock. It is well when 19 lambs can be reared for every 20 
ewes. , 

As soon as the weather is favourable, after a considerable 
number of the ew'^es have lambs, they are collected into a fold, 
and all the males castrated, except such assure reserved for 
rams: and tho sooner the operation is performed after the 
Iambs are a few days old the "better. ^ 

When the period of shearing arrives, which is known by the 
wool being fully g'^'own, the sheep arc washed, sometimes by 
men standing in the pool, who wash each sheep separately, in 
the nuinner before described ; or, when the fl9lcks ^re Jarge, by 
causing them^to swim two or three times tlirough the water to 
the opposite bank. Aftnw being w^ashed, they are kept as much 
as possible on ground jvhere they are preserved from rubbing 
on banks, or otherwise soiling ;^heif wool. In two days, if 
there be no rmn, they may be' shorn, but it is better to wait 
seven or eight days. The wool is shorn in^he manner before 
described, and ^tored in a proper place till ]>acked in sheets. 
As soon as each sheep is shorn it may be marked with a stamp 
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dipt ill boiling tar. The mark is made on different ^arts of 
the body,, as the near shoulder, the far shoulder, the near rib, 
the far rib, so as t&at the different kinds and ages of the sheep 
can be known at a glance. ^ 

About the middle of July the lambs are we&ned,^V'hen such 
lambs as aive to be disposed of are scpai'ated from the reviain- 
der and sold. The lambs, now hoggets, are put on such good 
jpasturage as the farm affords, and supplied, if possible, with 
turnips througliout the winter, at the ‘rate of a cart-load for 7 
or eight scores in the day. 

Som£* farmers still milk their ewes for a few weeks ; but the 
more approved practice is to milk them only for a few' days, 
merely to relieve tlie ewes of their milk by degrees. 

Before winter, it is a general practice, the utility of which is 
experienced in a very elevated country, to smear tli6 skins of 
the sheep with a mixture of tar and butter. The pralctice in- 
deed is found to deterioral:^ the wool, by staining it, and ren- 
dering'it unfit for receiving the brighter colours in dyeing. It 
is found, how'ever, conducive to the healtli of the stock in an 
inclement coimtr>\ destroying vermin, of itself an important 
object to the health of the sheep, and acting to a considerable 
degree in defending the animals from cold and moisture. The 
mixture is prepq.red by boiling the butter, and mixing it with 
the tar, and sometimes by adding some milk ; the proportions 
employed differing aceordingto the i practice of different farms 
and districts. In some places 6 lb. of butter to 1 gallon of tar 
are considi*red sufficient for 20 sheep. The period of smear- 
ing is the* end of October or beginning of November, that is, 
before ihe rams are admitted to the ewes. The method is, to 
place the animal u^oii a stool, 

Fig. 197, to separate the wool, 
and with the, end of the finger 
to smear the skin longitudi-* 
nally from head to tail. One, 
man will smear fbom ,20 to 25 
sheep in a day. t ^ , 

It is a general error on merely stock farms t(5 plough up. too 
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much of the land for crop, or to intei*sperse the cultivated land 
with the range of the sheep pasture. The object of tillage on 
such farms is to raise turnips and clover-lfay, fdr keeping the 
stock throughout the winter months, and, this*being attained, 
tlie farm^s ought rai'ely to carry his system of tillage fmiiher. 

In many cases, indeed, the farmer of a mountain farm has 
also a sufficient quantity of lowland ground to eombioe the 
practice, both of rearing sheep and feeding them. This, when 
it occurs, is beneficial ; ‘but when it does not ofccur, the pro- 
per occupation of a mountain f«rm is to rear sheep, and not 
to feed them ; and the general principle of management is to 
sell the sheep which are reared to the feeder as soon asthey h^ve 
come to tolerable maturity, that is, either after the first win- 
ter, when hoggets, or after the second winter, whert dinmotfts. 

Reared in yet more elevated districts than the Cheviot, are 
the Hlask-faced heath sheep. These are the hardiest of all our 
races of sheep, and in the parts of^ic country where they are 
principally cultivated, they must depend chiefly or enthely on 
the natural herbage of the farm. 

The rams are generally put to the ewes after the middle of 
November, and one ram is assigned to sixty ewes or less. The 
lambs intended for wethers arc cast l alcd somewhat later than 
the other sheep ; they are weaned late in July, and the ewes 
milked sometimes for a few weeks. The sheep are shorn from 
the end of June till the iiiiddlle of Julj ; and when they are to 
be washed, they are driven to a pool or deep stream, and forced 
to le^p from the hsuik. This being a very wild race of sheep, 
the same delicacy of management is not necessary or practi- 
cable as in the case of the more docile breeds of[ thj plains. 
They are shorn in the same manner as the other sheep ; and 
opportunity iS then taljq^ii to place upon them their distin- 
guishing marks. In all cases they should be smeared ; for 
flmugh, as in the case of the CJieyiot Slieep, the u’^ool is injure^ 
by the process, this is more thhn compensated by the benefits 
1'esulting to tfie flock. , 

The food of ^hese* hardy sheep is in snmmf.jr and winter the 
same ; and all that can be generally d6iie is to supply them 
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with some coarse hay during long-continued falls of snow. 
They are sold at the ages which suit the nature of flie farm 
and the convenience of the breeder. 

The management of the other kinds of down or moorland 
sheep need not be detailed. These breeds are%genei;^ly in low 
situations, •where the difficulty of procuring food is compara- 
tively little. The nearer the management of this class of sheep 
approaches to that of the larger sheep of the plains, already 
described, the^more perfect will it be.* 


5. Diseases of Sheep. 

The diseases of these valuable creatures are sometimes of a 
very formidable nature, and baffle all the means (A' remedy 
which are known to us. Of tliese diseases the most draaded is 
rotf which often extends OTjfer whole districts of a country. 

It id known that this disease is favoured or produced by a 
humid state of the soil and atmospheFe. It is in wet seasons 
that it prevails the most, and is the most fatal. By drain- 
ing land the tendency to it is lessened or taken away. Often 
sheep are rotted by pasturing on the wet parts of the farm, 
whereas^if kept from these parts they remain free from disease. 
Nay, a single sheep that has a disposition to pick up its food 
in moist places will die,^while thfe ofjiers will not be affected. 

The animal affected does not all at once show symptoms of 
disease ; for sometimes it remains a considerable time in appa- 
rent health, and long after it has been removed from the place 
of infection,^droops and dies. Sheep are every year purchased 
in seeming health, and yet after a time they are found to be 
affected. A moist and even luxuriant ,‘vitumn is dreaded above 
all things by the owner of sheep ; for the seeds of infection are 
tl\en often spread to appear the following spring, or after 
the lapse of a longer period. 

The signs of rottenness in sheep are familiar to all shepherds. 
The animal becoipes emaciated, its eye becOme^dull and glassy, 
a black purging generally takes place, the wool, or being pulled, 
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comes readily away from the skin, the breath becomes fetid, 
and the tirine is small in quantity and high coloured. As the 
disease proceeds, the skin is marked with spots, tand the ema- 
ciation increases continually, until the sheep ^ies. In short, 
tfie term jg)t expresses truly the state of the animaU The dis- 
ease proceeds with vjirious degrees of rapidity ; sometimes it 
attacks the entire flock suddenly, and sometimes *its progress 
is gradual, and it affects only a given number of inditiduals. 
Gniziers often avail themselves of the period ,of the animals 
beginning to decline to rid themselves of an infected stock. 
During the first period of being tainted, the sheep Jj^ve fre- 
quently a strong tendency to feed, and if killed in time the 
flesh may not be perceptibly affected. 

In all cases of rot the disease is accompanied by a morbid 
state of tile liver. During the progress of it, the fluke, a small 
animal.*/ hepatica^ appears on the parts connected with 
tlie liver and the gall-bladder. At first the number of these 
creatures is small, but as the disease advances they i^dcrease, 
and before death are generally very numerous. In the last 
stage of the disease they have extend (*<1 the stomach and 
other parts. 

Frequently the disease terminates favourably, the inflam- 
matory action going off without destroying the pafjts. But 
even in this cjse, the taint is rarely removed’, and years after- 
wards, when the animal has been fattened and killed, the 
liver has been found to be diseased, flie flukes being in great 
numbers. 

The best preven*,x»v. of Pot is to render tin? soil^lry ; hence 
on all sheep pastures the importance of draii«ing. But should 
the disease, in spite of all precautions, appear, then we should, 
without lSss'*of time, reqfiove the sheep to a drier pasture, and 
supply them liberally with proper food. It is only, however, 
^in the early stages of the dise^e, i4iat a chail^e of food will 
usually avail. If the disease^ has proceeded to a considerable 
' extent, eveit thOug*h it shoulff not have evinced itself by any 
great change pi the external appearance of the flock, the ani- 



with which they can be supplied. 

Of all the nedioines* that have been proposed for this fatal 
disease, salt alqpe is that whose virtue has been established ^ 
any satis&ctory testimony. The beneficial efiPMit of«^t in the 
prevention, and even cure of *rot has been confirmed by the 
observation of fitrmers in this and other countries. 

r 

Salt indeed will not in all cases prevent or cure ^e disease ; 
for sometimes^the tendency to it from particular causes is too 
strong to be counteracted, and, when it has once attacked the 
flock, tqp violent in its progress to be arrested. But though 
salt is not a specific, it is the best means of remedy witli which 
we are acquainted. 

If salt be placed near the animals in troughs or on fiat stones, 
they will eagerly lick it, and when disease threatensTthem, it 
may be given to them in any<quantity in which they will con- 
sume it ; for it is then seqp that they are obeying a natural 
instinct in having recourse to the remedy ; and in a wet season, 
when disease may be apprehended, no. one should grudge the 
trouble of so cheap and simple a precaution. 

Much has been Written upon- the subject of this disease, but 
ail that has been written has nearly left us where we were with 
regard tq the remedy. It had been long known that wetness 
of the soil, however produced, gave rise to rot : that the best 
preventive was pasturing on dry ground, and giving sufficient 
food, and^ t^t the best remedy where disease appeared was a 
change of pasture. To these results of old experience is to be 
added, the .using of salt. 

Another diseass, arising from a different cause than the rot, 
but like it ending in .emaciation, and the death of the animal, 
is provincially termed pining. This„^isease is accompanied 
by a costive state of the animal, whereas the rot is never ac- 
companied by bostiveness ; a^ ^in the rot the liver is always* 
ajSected, while in the pining the' liver is sound. 

This disease see^ to arise from the wibt'of exercise, and' 
from the animals, feeding on very dry, pasturqp. Before the 



extensive draining of the pastore-landB^ whero jTOli&W 
the disease was unknown. The rot waal&eii Mnmon ; ' h^t 
with the draining of the lands the rot disl|^i»l§Oi^d; an^ this new 
disease took its place. The former practice of management 
in the districts where the disease now prevails, was tb keep the 
sheep in flocks, which were moved about along their allotted 
range of pastures. They are now, under a more approved sys- 
tem of management, suffered to spread over a large extent of 
pasture ; and thus they are not obliged to taW exercise, but 
are allowed to feed more on a given spot of ground. 

A change of place and food is the preventive or thc^emedy ; 
and if a change of food is resorted to in time, it is generally 
sufficient to arrest the progress of the disease. Even a removal 
to a fresh heath will sometimes accomplish the purpose, but 
the proper and effectual remedy in all cases h a change to a 
more rich and succulent pasture. The disease is sometimes 
very fatal, destroying entire flocksT Jike a pestilence. 

Sheep are subject to a long and frightful train of inflam- 
matory diseases. In all such cases, however they may affect 
the animals, bleeding should be at once resorted to, as the 
only mean of subduing the disease, and giving a chance of 
safety. The eye- vein is that usually opened in bleeding the 
sheep ; but iill she])herds should be taught to bleed irom the 
jugular vein, ^is being the most suitable. The quantity of 
blood extracted must var)\with the age and strength of the 
animals. The rule in the case of the sheep as in Jdijit of the 
ox, is to bleed freely* The process may be continued until the 
pulse itself is affected, when it must be irfstanUy stopped. 
Purgative medicines, too, ought to be given •to the sheep, in 
the case of this class of diseases, and of .these the most ap- 
proved are, £psom salt* in the proportion of from 4 to 6 oz., 
and*about half that quantity, or a little more, of Glauber'’s 
salt. Common salt is often ^p^lied*in country^ practice with 
the effect deSired. On the ptot of shepherds, it is to be oS- 
*S6rved, there* exists* a prejudice against* thf administration of 
medicines to sbeep/doubtless from their having observed the 
little effect usually produced.* But this prejudice .should not 
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iSe permitted to operate where the lives of sheep are in immi- 
nent hazard, as is the case in aU inflammatory diseasdb. It is 
beyond a doubt that by'prompt bleeding, and the judicious ap- 
plication of purgatives, the lives of many thousands of these 
valuable creatures may be yearly saved to this coui^ry. 

Amongst imflammatory putrid fevers to which sheep are 
subject, one, termed braxy, is very destructive in various parts 
of the country. The progress of this disease is very sudden 
and violent. the remedies to be ‘employed, bleeding and 
purging are plainly those which the nature of the disciisc 
points o?Jt. This disease seems generally to be caused by bsid 
food, and the most efficient preventive is known to be good 
feeding. Turnips or other succulent roots given to young 
sheep feeding on natural pastures are always beneficial ; and 
it is to be observed, that in proportion as the treatment of 
sheep in a country has improved, this dangerous malady has 
diminished. 

Diarrhoea and dysentery are diseases of sheep. Diarrh(x?a 
is frequently produced by too sudden a grow^th of grass in 
spring, and it most frequently affects young sheep. It may be 
generally cured by removing the animals to drier pasture ; 
and a little corn may be always given with good effects. 

Dysentery is a more serious disease, and is often very de- 
structive. In this disease, bleeding is plainly required to sub- 
due the inflammation, and purging to carry oft’ the peccant 
matter -ip the intestines. Hay may be offered and a few 
sheaves of corn laid down, and the use oV mashes will in an 
especial manner* be found beneficial. 

Sheep are liable to various cutaneous diseases. The princi- 
pal of tlicse is termed scab ; and it is indicated by extreme 
itching and eruptions of the skin. introduced into a 

flock it may be attended with very serious effects, unless 
checked by efficient remedies. 

The most common remedy for the disease is sulphur mixed 
with some unctuoi^ substance tb fix it orf the skin. One or, 
the best receipts perhaps is a decoction of tobacco and spirit 
of turpentine, with the addition* of a little sotvtsoap and sul- 
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phur vivum. The decoction of tobacco may be obtained b^ 
boiling Ae tobacco in brine or salt water. The liquid when 
prepared is applied from a vessel like'a teapot with a spout, 
or from a bottle witli a quill passed througl{ the cork. A 
person la^ the wool back in lines so as to expose* the skin, 
and pours out the liquid along the lines upon the skin. But 
when the distemper is very violent, a mercurial ‘prepaiation 
may be*required. This is now to be obtained in apothecaries’ 
shoj)S under the name oS sheep-ointment. It is. made in balls, 
and (vhen used is dissolved in oil, and applied to the skin of 
the animal. 

Sometimes infected sheep will find their way !nto tlid best 
managed fioeks ; but every care must be taken to keep 
disease from breaking out, or to cure it as quickly ns possible 
when it appears. The infection of a diseased flock is left be- 
hind it jipon the hedg(\s and pasture-fields, and therefore pre- 
caution is to be used before a frotdi flock is turned into fields 
where infected slice]) had been recently feeding. • 

Another disease of shc(q> is the foot-rot, which is an inflam- 
mation of the foot, followed by an ulceration and destruction 
of the hoof. The disease chiefly prevails fti wet seasons, or in 
soft grounds. It is a very painful disease, causing the entire 
lameness and loss of condition of the animal. Certain grounds 
are noted for communicating the foot-rot ; and as it appears 
amongst the pasturing stock*season after season, such grounds 
are commonly sjiid to be infected with the foot-rot. The 
opinion that it is <tf a highly infectious nature is universal 
amongst farmers and shepherds. But however cfrcumstances 
may seem to favour this opinion, some havjp conceived that 
it is more consistent with effects observed to regau’d tt as con- 
nected with Che state of the pasture-grounds. Yet it is diffi- 
cult* to resist the evidence, that, having been produced, it is 
fconveyed to others of the flock by contact with the ulcerous 
matter of the diseased foot. 

Although f)amfuP and desftuctive to*the good condition of 
the animal, this disease is not absolufely j&^tal, except under 
entire neglect/ in which cas^ the animal Kecomes unable to 
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seek his food, crawls upon his knees, and, worn away by 
exhaustion, perishes. But if early attention be j^aid, the 
disease admits of«renledy. In the first place, let all the in- 
fected part of the hoof be pared away, and the ulcerous matter 
removed, •and then let the foot be washed w.Hh sqap and hot 
water, and let the surface be dressed with some caustic, of 
which the best is muriate of antimony. In incipient cases, by 
simply paring the hoof, and cleansing it with soap and water, 
and then dipping it in boiled tar the- progress of the disease 
will be arrested. 

The ppxt disease to be mentioned is of frequent occurrence. 
This' is liydatids, staggers, or water-in-the-hcad as it is fre- 
quently termed. The cause of tliis disease is a parasitic ani- 
mal, a hydatid, which is found in the brain of sheep. It en- 
larges in size, and, if not removed, ultimately destroys the 
animal. This creatiu'e when* distended with fluid resembles a 
round sac filled with watery and hence it was long supposed 
to be water, and the disease, in consequence, termed water- 
in-the-head. 

When the hydatid is in the brain, the animal affected shows 
great symptoms of distress ; he leans his head to one side, 
mopes by himself, continues turning round, and finally dies. 
The remedy for this disease is to reach the hydatid, and to 
extract it, or at least to perforate it in such a manner as to 
destroy its vitality. When it is situated at the surface of the 
brain, the part feels soft, and it may be reached by a sharp 
instrument, as a common awl or gimlet, Or the hydatid itself 
may be cxtrkcted. This may be done by the trephine. Shep- 
herds perform tl^^ operation in a rude manner by a sharp knife. 
A small |>ortion of tjie skull is so cut, as to be raised up like 
a lid. The hydati*! being exposed, is pulled oifc By pincers, 
and the fluid absorbed by a sponge or piece of linen. The 
skull is then replaced, aiKl dressed with ‘common tar put u])oif 
a piece of soft leather. 

Often the hydatid may be rea*bhed by at wire thrust up the " ^ 
nostrils, and it is remArkable that this operation frequently 
succeeds in the h&nds of shepheisis. 
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Sheep are liable to the aitBcks of various animals. One of 
these, a species of aphis, the sheep-louse, is very com- 

mon, and chiefly prevails where the she'ep SHre in*an unhealthy 
ci^dition. It is of a flat form, and attaching itself to the throat 
and other, parts, ^ccaMons much irritation. Tar, tdrpentine, 
or tq|>acco liquor, are the substances chiefly used to destroy 
this animal, and any simple mercurial preparation is efiertual. 

But the most pernicious enemy, that attacks sheep is the com- 
mon sheep maggot, the larva of a species of flesh*-fly. The fly 
having deposited her eggs on the skin of the slieep, the larvae 
arc hatched in great numbers, and grow with amazing quick- 
ness. They commonly appear about the root of the tail, ,or 
wherever filth has allowed the fly to attach her eggs, and 
thence they spread over the entire body, consuming the skin, 
and eatiu*g into the flesh. The sheep, when attacked, mani- 
fest a strong sense of sufFeringT They frequently run with 
violence, until at length, overpo^^eijed and exhausted, they lie 
down and perish. 

It is in moist and wai'm seasons of the year that the sheep- 
maggot is chiefly produced. Constant vi^ance is then de- 
manded on tlic part of the shepherd, so that all foulness of the 
wool shall be dipt away ; and the sheep must be daily inspect- 
ed, lest this dangerous enemy esta]>lish itself. Tho maggot 
is effectually destroyed by a solution of corrosive sublimate, 
and in its emiy stages by,lesS potent applications, as by urine 
and Ihne. , 

We must remember that the sheep, in his domesticated state, 
is yielded up to the care of man ; his natural instincts are 
blunted, and he is unfitted to those meaifl of j)reservation 
which in 1^ wild state he might possess.* He is the prey of a 
multitude of enemies, against which he has no defence ; and 
the Inore artificial liis. condition is, the more is he dependent 


on our care. 
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6. Wobii. 

Hair is an appendage of the skin of the mammalia. It 
consists of fine filaments growing from beneath th^ skin, to 
which it serves as a covering ; it is nearly the same in its che- 
mical composition as horn and feathers : it is kept flexible and 
moist by an oily secretion from the skin ; it is fiirnished wdth 
bloodvessels, ijike all the other organs of animals. IJeing in- 
tended chiefly as a covering to the animal, it abounds the most 
under those circumstances where it is most reejuired. Qua- 
drupeds are more or less covered with it, and for the most part 
in the gre^atest degree where the cold is the greatest. Man is 
slightly supplied with this universal defence ; but he is enabled, 
by his reason, to adapt the hair of other animals to Kis use. 

When the hair of animals is very thick and strong, ‘it forms 
spines and bristles ; when, more fine it forms hair commonly 
so called ; when it is fine, and at the same time curled, it is 
termed wool. It is tins curling j)roperty of the wool which 
renders it more suitable than any other species of hair for be- 
ing woven into cloth. The fur of animals consists of a mixture 
of hair and wool, but the latter is often in very small quantity. 
The wool princijpally used for the purpose of forming cloths 
is that of the domestic sheep ; and we know that this substance 
has been so employed from the earliest records of the human 
race. Bpt the wool of various other animals is applied to the 
same purpose, as of the camel, the lama, and the goat. . 

WoDl frequenfly loses its curling property, and passes into 
hair. In the waimer regions the fiir of shee}) is more hairy 
than in the colder, apparently becaiLse a less thick and matted 
covering is required for the protection, of the animals. Hair 
also is found, and sometimes in large quantity, intermixed with 
the wool of sheep in cold an(J temperate countries. This in- 
termixture of hair unfits the wodl for man;^'^ manufactures, and 
it is a process of arj. to® separate it from the wool.” By neglect' 
in the treatment of the animal, the proportion of hair increases ; 
by care and more complete domestication, the Quantity of hair 
diminishes. 
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The wool of sheep, like the hair of other animals, is periodi- 
cally renewed, the older hair falling off, and a new growth tak- 
ing its place. In the case of the sheep, this renewal 6f the wool 
usually occurs once in the year, and at the beginning of the 
warn seafjpn. It is at this period that we anticipate the na- 
tural process by shearing or cutting off the externaLpart of the 
fleece. In some countries the fleece is not shorn, but is pulled 
off : and in certain conditions of climate and the animal, the 
wool remains for more than one year. This i§; especially ob- 
served in the Merino. The manner in which .the wool is re- 
newed seems to be by a fresh growth from the same (pots, and 
by the old portion breaking off. 

Wool, like every kind of hair, grows quickly when cut. ^Ve 
may shear our sheep, therefore, more than once in the year, and 
the woohwill grow again. But, in this country, it is never 
thought, expedient to shear tho wool more than once in the 
year, and the proper period is fllways when the old fleece is 
about to fall off, that is, at the beginning of summeik The 
precise time is very much dependent on the condition of the 
animal. When fat, the wool tends to fell off more early than 
when the animal is lean. Frequently d^ease, and especially 
disease of the skin, causes the animal to lose its fleece. 

The wool of lambs is sometimes shorn, but this is a practice 
not to be followed in a cold climate, l^he sheep of this 
country ought never to be slwrn until the second year of their 
age. 

The wool of shefep is sometimes black or brown, and the 
wool of all the less cultivated animals tends ^nor"^ or less to a 
dark colour. Some of owe sheep, even of superior breeds, have 
black faces and legs, as the Southdown ; and, inwall these 
breeds, there* is a tendeqey to a mixture of black w'ool with the 
w^hite. This is an imperfection in the wool, the black piles not 
being fitted to receive the dyeing colours. 

From notlOcs in ancient writers, there is reason to believe 
that the forftier Violbur of sheep was mdre frequently black or 
brown than it now is. But if the leas’t attention were paid to 
the choice ofr tarns, it is easv^to suppose thal the white colour 
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would ultimately prevail in the domestic sheep of almost all 
countries ; and, from the earliest times, it would bt; known 

that black wool w^ not fitted to receive those beautiful colours 

■{. 

which so much, please the taste even of the rudest nations. 
But, in this country, although we have freque,ntl y i^eep bear- 
ing black wool there is no inducement to propagate the pecu- 
liarity in the race, and hence black rams are never used.’ 

Wools arc distinguished from one another by the 'length, 
which is termpd the staple of the wool, and by the fineness 
of the pile or filaments. 

In thig^ country, the length or staple of the wool is an im- 
portant distinction, because it is this which, in a great mea- 
sure, fits it for a certain manufacture. When the wool ex- 
ceeds 3 inches in length, it is termed long wool ; when it falls 
short of 3 inches it is termed short wool. The long wool is 
chiefly applied to the manufacture of worsteds ; the short wool 
to that of woollen cloths. These two kinds of wool are also 
distinguished by the peculiar manner in which they are pre- 
pared for being spun into thread. 

The long wool, which is employed for the fabrication of 
worsteds sind othet fabrics, is passed in a peculiar manner 
through combs, with fine steel teeth. The design in this pro- 
cess is tp assort and lay together \ihe filaments of the wool 
somewhat in the same manner as in the case of .flax, previous 
to the process of spinning. That wool may be suited to this 
operation^ it must have a considerable degree of length as well 
as of strength of pile, so that it shall nbt be broken when 
passed bet\^'een«'the teeth of the comb. It is the long jind 
stronger wools that are usually treated in this manner, and 
hence tile long woqls of this country are familiarly termed 
combing wools. 

The wools, on the other hand, intended for the manufacture 
of woollen cldchs, undergo an entirely different preparation ' 
previous to being spun. They ane not kept entire^and assorted 
in lengths, but are broken intd minute ^iedes, fcnd mingled * 
together in every (iireefion. This is done by the operation of 
what is called carding^ 
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Upon a board, let it be supposed, with a handle attached, 
is fixed £i» great number of crooked wires or teeth bent in one 
direction. These are partially filled with wopl. A^iotiier board 
or card of a similar kind is then pulled, so that its teeth shall 
pfIBs through amongst the teeth of the other ; anij, by the 
repeated ftetion of these two cards, the wool is broken into 
minute pieces, which, from the crisping or curling property of 
the wool, hook themselves together, and, by a peculiar art, are 
formed into long rolls, ojj; rovels as they are technically called. 
These rovels, consisting thus of the minute and* broken parts 
of the wool hooked togctlier, are in a state to be sgun, and 
may bo said to form the rudimental thread. This is the*pro- 
cess termed carding, which on the great scale is performed. By 
machinery ; and the short and more delicate wools bejng suited 
to this pr^)cess, they arc accordingly termed carding wools. 

W c have thus two classes of wool ; the long wool, also term- 
ed combing-wool, used for the m^yulactiire of worsteds ; and 
the short wool, also tcxined cia’dinjtf-w'ool, used for the manu- 
fiicture of cloths. 

But, by imjirovements recently made in the machinery for 
the woollen manufacture, wool that was formerly deemed only 
suited for carding, may now be prepared by the comb. Tims, 
tlie Southdown wool, which was entirely ap})ropriated to tlie 
card, is now likewise prepared by the comb, iftul consequently 
may be employed for a different class of fabrics. On this ac- 
count, short wool is not noM'^piitiroly synonymous with carding 
wool, although it nui^’ be always jirepai'cd by that mo*ans. 

AV^Jul, subjected to the carding process, o^igh^ to pqssess 
certain (j[ualitics. l.v^, It ought to have that peculiar crisping 
or curling quality which distinguishes w ool from haiui so that 
wlien brol.fen.into ininute pieces, each part may curl at its 
extremities, and all tlu? parts be booked together, and form 
^^diat has been tenned»the rovelling ; 2d^ It ouglit to be free 
of hairs, for ^hese, not possejfciifJ*; the curling property, wiB 
pot amalgamate )vitli the otlmr parts, ajid so wdll injure the 
•future fabric. 

Wool ought p) be soft to thy touch and pludjlo, the filament. 
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too, <.»uglit tolbe regular, that is, it ought to be cyliudrical, or 
rather a scarcely perceptible cone from the root to tdio extre- 
mity. Purtlier, it ought to have that peculiar property to 
which the term felting has been applied. 

This latter property consists in a tendency in the filamcflts 
to unite or adhere when pressed together. We avafi ourselves 
of this proiierty of hair in the manufaeturo of hats, wliieh are 
formed of the wool and down of animals. By pressure and 
moisture, all the parts adhere so clo»;ely as to become a com- 
pact mass. The same property k applied in the manufacture 
of cloth, by pressure and moisture, after the cloth is woven, 
by which means the filaimuits and threads contract, adhere 
closely together, and do not unravel when cut. This is a pro- 
perty of great estimatiou in woollen cloth, and certaiijj wools 
possess more or less of this property of felting, 0 }$^ cohering 
together. ^ 

Woollen threads, after bei[’ig woven into ehdhs, are subjected 
to tli(ji acti(»n of the fulling-mill. The object of this oi)eration, 
which consists in beating tlu^ cloth in water, along with clay, 
is to free it from the oily matter with wliicli it i.s mixed. It 
serves, however, Uie further jiurpose of felting the woollen 
substances, which contract under tlu^ operation. 

The process of felting scem.s to deptmd upon the peculiar 
form of the lilai'uent. Th<iugli jin]M)rtaiit an<l necivssarv in the 
case of wocfllcn clotlis, it is iii»t,so in llie case of ci‘rtain wor- 
sted fabrics, as tlamiel.' It is not then desired that the fabric 
shall contract and cohere like cloth, hut c^hat it sliall maintain 
a certain (yj)enness of texture ; and tlu* wool is more or less 
deprived of its felting proi>erty in the combiiig process. •' 

* Mr Yonatt, in his Valu.abio Tr<*atis(*s on the l)oine.stic\Aiuiiial.s con- 

tained in the Library of ITseful Know led^^o,., has shown that wool is beau- 
tifully serrated, the serratures heiiip^ produced by tine lainiuai which rise 
from the filament in tiers of minute scales all round, soiiiewliat roscM- 
Llin^ leaves. Mr Y'ouatt has fiifi.hC** very clearly showm that the felting 
property of wool has fi constant relation to the number and form of these 
laminae. Thus, on cpm])aring a fibre of the Mej-ino"^ wool of Saxony wi 
that of the Southdown, ho found that the former, which is far su])crior in 
fineness and lelting prop'-rties to the latter, was gil ^ of t n inch in diameter, 
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The properties to be chiefly regarded in wool, then, are, — 

1. Th8 length of the pile, or filaments, which chiefly deter- 
mines the peculiar species of manuf;^ture*to whicli it is ap- 
propriated : 2. The curling or crisping property : 3. The soft- 
ness of tluk wool*; with respect to which it is to be bbserved, 
that certain soils seem to communicate a greater or less de- 
gree of hardness to the filaments. The Saxon wools are noted 
for the property of .softness ; in 4 peculiar degree the Austra- 
lian; and, amongst the •native wools, the Zetl&nd : 4. The 
pliability of tlic filament : 5. The regularity of. the filaments 
and the absenee of hairs : G. The peculiar propertj^ termed 
felting. 

Not only arc^ fleeces thus difterent in the quality of their 
wool, but each fleece contains wool of difierent qualities with 
respect ft^tineness. It is tlie sepaiTitiiig of these difterent sorts 
from onu another that constitutes the process of 

Ihe stapler dividers the wool ofltl^e fleece into nine, ten, or 
more difterent s(»rts, to each of which lie ‘^ives approj)riate 
names. Ihe operative part of this process is one of nicety, 
and to which men are trained, as to the other mechanical arts, 
by a careful apprcnticeshij). In this country^ the stapling or 
assorting of n ool is sometimes ])erforn.ied by the manufacturer, 
hut chicHy by persons termed wool-staplei’s, wlio purebase the 
ra\v material fi;oni the grower, and dis]>ose of it, after it is as- 
sorted, to the nianufaeturei\ "The process of stapling is best 
carried on in the districts where the manufactures tlic;inscdves 
are established, both*beeause of the superior skill and experi- 
ence which tlie workmen tltc^re possess, and because of the 
stai)lers being thus able to supply the manufacturer with that 

and contiiined^27a*> Ronatiives in tlie space of an iiicli ; while the Southdown 
fibre was part of an incIjP ?ii diameter, and contained only 2080 serra- 
tiirt»s ift an inch ; and fartlioi^ that the stwratures of the Soutl^dowii wool were 
rumider and h*ss acute than those ot tj^e ^axun. Niuncroiis other exain 2 )le|| 
eriiially coiicliisi\^ arc given of Uie illation existing between tJie number 
iwd form of the «L»naturc?b, and the lldting properties of the wool : and it 
Is inipossihle to njipreciate too highly the skilful Observation and patient re- 
search, by which Mr Youatt has been enabled to establi^di those intorestiinr 
facts. ' ** 
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precise kind of wool which the wants of a present market may 
requir"' 


IV. TIIE GOAT. 

The species of the genus Capra enumerated by naturalists 
are, — 

1. Capfe. eegragiis — The Wild Goatf 

2. Caprfi ibex — The Ibex. 

3. Capra caucasica — The Caucasian Ibex. 

Of these the Capra oigragm is believed to be the original 
of the many varieties of the domestic goat. 

The Groat appears to form the connecting link between the 
sheep on the one hand, and the antelope tribes on thrj other. It 
is a lively creature, full of seeming caprice in its motions, and, 
although fitted for a life bf liberty, yet easily domesticated, 
and becoming attached to its protectors. It is the natural 
inhabitant of a mountainous region ; it delights to stand on 
the summits of ro(.*ks ; it climbs the steepest ascents with 
eascj and, in spribging from crag to crag, alights securely on 
the very verge of the precipice. Its feet, which are hollowed 
out, and have .sharp edges, are nicely suited to this condition 
of life. It is not fond of fee<ling on the herbage of plains, 
but deserts them to browse on the heaths, slirubs, the wild 
thyme, and other plants of the iiiountains. It is not well 
adapted to a country of enclosures, be^nuse it browses upon 
the* twig§ of bridges, and escapes* over the barriers intended to 
confine it. 

It is'in wild rockj’ countries, therefore, that tlie goat is cliiefly 
reared ; but often it is domesticated in the plains for the pro- 
duction of milk, for which the female goat is eminently adapted. 
She gives a ^reat (luautity of milk for'^so small a creature, and 
that rich, nourishing, and light. Like the cow, she yields it 
freely to the hand, and for a l6ng time. ^ She is readily taught 
to suckle the young of other animals, and becomes attached 
to her adopted 6ffspr/ng, She feeds readily inM^ituations where 
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the cow could not subsist, and this is a quality which gives a 
high yaUie to the goat in many countries. 

But in ttiis island, the cultivation of the goat is limited and 
partial. It is chiefly confined to the mountainous parts of 
Wales, to parts 4;)f the remoter Highlands of Scotland, and to 
the little farms of the poorer peasants of Ireland, whose scanty 
possessions will not support a cow. In such a case as the 
last, the goat is a valuable creature, being easily and quickly 
reared to maturity, andrfeeding on herbs which.t)ther animals 
woul& reject. 

The great objection to the rearing of the goat in ttis coun- 
try is the want of demand for its flesh. Even the kid, whose 
flesh is known to be so delicate and nourishing, is in no estima- 
tion amongst us, and hence all the other properties ef the goat 
are insufl&cient to render it an oliject of profitable production, 
But tliQ goat, although it never ican be so valuable here as in 
the. dry and rocky countries of t|ie^south of Europe, does not 
deserve that entire neglect with which it is treated. Iterrives 
early at maturity, and is very prolific, bearing two and some- 
times three kids at a birth. It does not produce w^ool, but its 
hair may be shorn, and is of some little valiife ; and its skin, and 
especially tliat of the kid, is in demand. It brow'ses on heaths, 
and on plants rejected by other animals ; and thus qiight, in 
certain situations, be fed in addition to other flocks, without 
injuring the herbfige. The. flesh of the old goat is indeed 
tough and strong-tasted, ftut it may Ife salted, and dried like 
bacon, as in Wales ;»and with respect to the flesh of the kid, 
this is not surpassed by that of the finest lamb. ‘^Tlie goat, 
therefore, might certainly form an addition the comforts of 
the cottagers of this and other parts of IJurope, by i^pplying 
them with ‘cheap food and milk. 
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V. TllK m»G. 

1. Species and Varieties. 

Of the .genus Sus the following species are peculiar to the 
Old Continent and its islands : — 

1. Sus babytussa — Tlic Babyroiissa, confined to the Indian Ar- 

ebipUa^o. ‘ 

2. Sus larvatus — Tlic African Boar, a very fierce and powerful 

creature, living in holes, and never yet domesticated. 

. 3. TSus aper — The Wild Boar. 

*Of these species, the most widely distributed, and the most 
important,»is the Wild Boar. He is found in Tiurope, Africa, 
Asia, and the islands of the Eastern seas. He is the f>arent 
stock of the domestic hog and its varieties. 

The wild boar is a bold a^id powerful animal. He dwells 
for thQ most jiart, in moist and shady situations, and he feeds 
chiefly on plants and roots. In a state of nature his senses are 
acute, his eai’S very moveable, and his touch and smell so deli- 
cate, as to leadhinl to his food below ground, wdiich he grubs 
up with his strong and flexible trunk, and this faculty he re- 
tains when in a state of slavery. 

The female carries lier young about four months, and she is 
rarely seen with the males but an the rutting season. She 
suckles her young for sbveral montiis, and retains them near 
her for a considerable time afterwards, to defend them. When 
assailed, she protects her oftspring with amazing courage, and 
the young reward her cares by a long attachment. She is 
sometin]\,s Seen to bp followed by several families, forming a 
troop, formidable to their assailants, and destructive, by their 
ravages, to the cultivated fields. A remarkable contrast ;k\ ith 
the long care» of the female, is the solitary habit of the adult 
lAale, who will even, at their biHh, destroy his own young, — a 
singular instinct of nature, given for somfc purpose that is un- 
known to us. 

Although the fiomegtic hog lo?..es many of the characters ol 
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the wild race, he retains enough of them to prove his affinity ; 
and all (Question upon the subject of his origin is removed by 
the change produced upon his progeny Ijy domeslicaVion. 

^One of tlie most remarkable circumstances in the history of 
the domestic hog^is, his general distribution over so mfiiiy coun- 
tries and distant islands, where no trace of any wihbanimal yf 
the species* exists in record or tradition. Ho was found ex- 
tensively in the islands of the Sopth Sea, when first visifed by 
European voyagers, furnisliing the principal auiitfal food of the 
natives ; and he exists in vast numbers in China, and the islands 
of the East. But what is remarkable, he is not indigenous in 
America, but was carried thither by the Spaniards ; and*lie is 
not found amongst tlie fpuidriij)eds of New Holland, though 
he has now multiplied greatly thei*e. This universal diffusion 
he scems^o owe to his extraordinary fecundity, his adaptation 
to every, climate, and the facility •wdth which he may be trans- 
ported from one j)lace to another/* 

The hog, though chieHy herliivorous in liis naturalt state, 
may be led C(pially well on animal food. It is this which ren- 
ders him the most easily and cheaply reaiv^l of all the domestic 
qua<lruj)ccls. 

Like tlie horse, the ox, and the sheep, the hog is affected in 
his character, size, and forni by the physical state of tjie coun- 
tries ill which Jic is naturalized. But he is nioro the creature 
of artificial feeding than the «heep, tlie ox, or the horse : and 
lienee his size is not so mftch dejuMulebt on the nature of the 
eouiitry in which he*is reared. ''I’o the variations jirodueed on 
him by external causes, we Upply, as in the cjfse d£ other ani- 
mals, the term breeds. 

The breeds of this country, as may*b^ supposed, ?ir^^ very 
numerous/ Those which may be referred to as illustrating the 
difteyences ()f size and Aaraeterin the animals, are thefollow- 
Aig 

1. The iKitive liog of the l:lii.3ihiiiils of Scotland. 

2. Till*, Ifog*. 

3. The old English hog. 

4. The Berkshire hog. 

5. The SwfTolk hog. 
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The native breed of the Highlands and Islands of Scotland 
consists of a small race, of a dun cotour, with erect ears, 
rounded back, low shoulders, and with coai’se bristles along the 
spine. They resemble the wild hog in their general form. They 
are usually left to search for their own food ; and thoj^ will graze 
on the hiilj? like sheep, and find thcii* way to the shore the 
ebbing of the tide, to feed on sea-weeds. They are far infe- 
rior to the improved varieties of the tower country ; but they 
fatten when siijiplied with proper food more readily than their 
rough exterior would indicate. 

The Oiinese hog is of tlie widely extended Siamese breed 
of the East, a race which extends from the Continent to the 
islands of Sumatra, Now Guinea, and others, and to all the is- 
lands of the South Seas. The true Sifiinese breed has the 
skin of a rich copper colour, but, like all tlie domestffeated ani- 
mals, the colour varies witb‘ conditions of climate, food, and 
culture. In China the cijllJ^ir is often white, and it is witli tlie 
varieties derived from China, that we are the most familiar in 
this country. 

The Chinese hog is for the most part less than the common 
swine of Europe, but it is distinguished by its peculiar apti- 
tude to fatten. Its bones are small, its limbs short, its ears 
erect, its skin and bristles soft,. and its general aspect deli- 
cate. 

The introduction of this raCe. has insensibly produced a 
great change in the character of all the breeds of this coun- 
try. It has been made to cross the greater number of them. 
It has diminished the size, but removed the former coarseness 
of form, and in^^eased the aptitude to fatten. The pure breed 
is little cultivated, andPit is through the medium therefore of 
its crosses with the native stock, that its value is chiefly 
known. In this respect, the introduction of the Eastern hog 
into England' has been iingplarly beneficial. * 

The old English hog may be held to be the type of the an- 
cient swine of Epgldnd. It is^'distinguished by” its great size*, ^ 
its lank form, and its pendent ears. Remnants of this unim- 
proved race are yet to be^,.foiifid, but for the«-Tnost part they 
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have given place to the more improved varieties. Although 
of defective form and slow feeders, the females are admirable 
nurses of their young : and when eros^d by improf ed males, 
as the lierkshire, they produce a progeny possessing the apti- 
tude to fasten cf the male jiarent, with the large size of the 
dam. * 

The Berkshire was the earliest of the improved breeds of 
England, and is now the most generally diffused of all others. 
It has been undoubtedly formed by a mixtiirc the blood of 
the Eastern hog with the ancient swine of the country. The 
great improver of this brce<l was a Mr Astley of Oltjgtonehall. 
The modern Berkshire, however, is of less size than the* older 
breed ; but still the animals are usually of the larger class of 
swine. Their common colour is a reddish-brown, with dark 
sj)Ots ; but many of the modern breed are nearly black, mani- 
festing ,th(?ir nearer approach tob the Siamese character ; and 
sometimes they are black, brok^ with white, indicating the 
eftc?ets of the cross of the White cfiinese. The Berksdiire are 
justly regarded as one of the superior breeds of England, com- 
bining good size, with aptitude to fatten ; and their flesh is 
fitted for pork or bacon. 

Tn Yorkshire, Idncolnsliire, and other eastern counties, 
there are breeds of a large size, of a white colour, aiid^with pen- 
dent ears. 'I’liey have been all more or lesk fiffected in their 
size and charaett^rs by crossing. A variety termed the Suf- 
folk, is so named from tlte* county of* Suffolk, wdiicli has long 
produced great qiaintities of pork, chiefly for the supply of 
London. The Suffolk hogs have been crossed ag^in and again 
w'ith the Chinese, or descendants of Chinese crosses, so as to 
reduce the size for the purpose of suiting the tasfc (if the con- 
sumers. **TlJe lissex breed lias the same general character as 
the.Suffblk ; but generally with thinner skins, and bristles ap- 
•prosiching more to hAir. 

The samt system of crossljig'has been applied to all Hie 
former breeds of Ehgland, as^the Rudgwick, the Cheshire, the 
Shropshire, so that the characters applied lo these varieties by 
former breedijrs can scarcely he now' tracer^ in the progeny. 
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A breed has-been lately received from the Mediterranean 
termed the Neapolitan. The animals are of small sfese, of a 
round and delicate fornf : their skins are of a coal black colour, 
and at the first introduction they are almost destitute of 
bristles ; hut when several times bred in EiigVind t^e bristl A 
come. They have a great aptitude to fatten, and ha^ e on this 
account bedn received with favour, and they produce gi>od 
crosses with the native stock. 

In Scotland there are various mixed kinds. On the east 
coast the farmers prefer the small and kindly feeding hogs' : on 
the west coast, where the dairy prevails, and the curing of ba- 
con is‘ established, they prefer the larger breeds. In Ireland 
vast quantities of hogs are reared, which used to be of a large 
size and co^se fdrm. Rut within the space of a few years, a 
prodigious improvement has taken place in this paict of the 
live-stock of Ireland. This bas been effected chiefly, by the 
' introduction of improved mal^s of the best English breeds, as 
the Berkshire and the Suffolk. 

2. Form. 

The same external characters indicate, in the hog, a dis- 
position to fatten as in the otlier live-stock ; and there is no 
other animal w hich can be made by cmltivation to i)resent so 
great a combination of these characters, or w hich can be so 
easily improved in its form, from tile facility with which it re- 
ceives the* character of its parents, and from its rapid powers 
of increase. • The chest should be deep and broad, the ribs 
largely arched, tl^ neck short, and the head and limbs small ; 
the bristles should be soft, approaching to hair, and the skin 
soft and elastic. * 


3. Rearing and Feeding. 

C' « 

'■ 

The sow goes with »young 113 days. Shie •is fit to receive 
the male in the first year of her age, and the latter is able to 
propagate his species at the same parly period, but he should 
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be 12 months old before he is admitted to th/ female. The 
female produces from 5 to 10 or more at a birth, and ^e can 
easily be made to produce and rear tMV^ litters in the year ; 
and die may even rear live in two years. Sheris ready to re- 
ceive the jnale ^on after the birth of her youngs but the 
time shotlld be chosen which allhws her to produce, her litter 
at the most convenient season. Thus, if she is to*bo made to 
litter tifrice in one year, the first should, if possible, be pro- 
duced about the beginuijig of Fetniary, and the* second about 
the Ueginuiiig of August, so that the last litter may gain full 
strength l)efuro the iUTival of cold weather. ^ 

When the sow is with young, she should not be wholly* con- 
fined to a pen, but be suffered to walk at large in a yard*or 
other convenient place, care being taken thaft, as tjie time of 
producing her young draws on, she shall not be crowdt^d with 
others, lest she be injured by th^ir feet. 

The time when she is about produce her litter wnll be 
known by her carrying sti’aw in nor mouth to make l\pr bod. 
Before this, however, she should have been separated from her 
fellows and carefully littered. The straw should be shorty, and 
not in too great quantity, lest the jugs, nestling beneath it un- 
perceived by the dam, be crushed by her when she lies down. 

While nursing, she should be well fed, and the pips accus- 
tomed to feed from a. trough on milk, wluJy, or any liquid 
food, mixed with a little me^l or bran. In 30 days the males 
may be castrated, and a like ojieration, though not absolutely 
necessary, may be perfonned upon the females at Ihe same 
time* 

During the period of nursing, the dam and her young should 
be lodged dry and warm. They should be fed thre« times in 
the day ^•ith whey, milk, and a little water slightly warm, 
mixed with bran, meal,* dr any farinaceous substance, and when 
4:he pigs are in the coursie of feeding from the troughs, the 
mother may^bo allowed to gojat^arge for an hour or two. * 

In six weoks, if they are well fed, tliQ pigs may be weaned, 
but should they not have been well fed, ^ight weeks will be 
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rsqoirsd. wAen weaned, fliey are to be fed three times a-day 
with wheat-bran, barley-dust, or any farinaceous food, mixed 
with waWb warmeil to the temperature of the mother’s milk, 
and with whej;, or other refuse of the dairy or the kitvhon. In 
a few weeks they will bejpii to eat potatoes,,. tiirriy)8, juid dll 

other food. ^ 

The youijgr pigs are sometimes disposed of when socking the 
dam. In other cases they are sold when weaned to persons 
who design to feed them ; and in other cases they are fattened 
by the breeder himself. 

When^they are fattened by the breeder, two modes of ft'ed- 
ing liiay be adopted. Tliey may either be suffered to go at 
large, or they may be kept in pens and houses. Jly the first of 
these metb-ods, after being weaned and fed for a period till 
they are able to shift for themselves, they are turned abroad 
to pick up what they can in,. the straw-yards, a little green 
food, as tares or clover duri|»g summer, and turnips or pota- 
toes dui^ng winter, being supplied to them. They do not, un- 
der this management, receive any more expensive feeding un- 
til they are put up finally to be fattened, when th(*y are con- 
fined for a few Avee*k.s, and fed on fiirinaccous and other food. 
The pigs intended for this species of management should be 
the best of the smaller varieties ; and they may be killed for 
domestic use, or disposed of when of 7 or 8 stones weight. All 
the accommodation rerjuired under this system of management, 
is a few pens with sheds; first, for* the breeding sows when 
nursing tliieir young ; and second, for the pigs which are in the 
course of being fattened. 

In all cases upjjn a farm, a< certain number of pigs may be 
kept at largfe in this manner for picking up the waste of the 
farm-yards. But the regular course of managemont, and tliat 
to be adopted where the feeding of th& animals is carried on 
on the larger saale, is to .have separate feeding houses for thoi 
pi^, in which a greater or le$se| number can be kept. 

The same general principle of feeding applies t.o the hog as • 
to the other domestic ^iinals. The ])reeding .stock is to he 
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kept in good order, but not over-fed ; the feeding stock is to 
receive % full allowance of good, food from the period of wean- 
ing until it is fat. 

The food of the pigs is every kind of animal^refuse, as tliiCt 
<?f the daify and kitchen. Roots of any kind, raw »nd boiled, 
will be Saten by them ; but it is better that this, species of 
food be boiled or steamed. Bran, steamed or boiled, is like- 
wise a*nourishing food for pigs beans and pease bruised may 
be also given to them ;% and brewers’ grain an,d wash furnish 
one of the best kinds of food that can be supplied. Hay or 
dried fodder is not relished by this class of animals ^ they re- 
quire food of a moist and succulent kind, and, therefore, Hiough 
they dislike dried forage, they will not refuse liay, and even 
straw, if chopped and boiled. They feed on green food of all 
kinds ; mul hence clover, lucerne, and tai‘es may be employed 
in feeding them in summer, though to fatten tliem finally some 
farinaceous or other nourishing food will be required. They 
will also graze like sheep or oxen,\)ut grass consumed in this 
manner is not the natural food of the animal, which consists 
of roots rather than of herbage. The feeding of pigs on her- 
bage, is merely to earry them on for a timfc till more fattening 
ft»o<l eaii be ])roeiired for them. When fed on lierbage, a ring 
must be passed through the cartilage of the nose, to prevent 
their following their natural instinct of plougllingup tlieground, 
but the same purpose may Jbe nuu'e etfeetually served, by di- 
viding the tendons by wfiich they lire enabl(‘d to move the 
snout. Aeoriis aiAl beech-mast are a favourite food of the 
hog, but these are rarely furnished in sutficient^ quantity for 
the piii’pose of feeding, though in eases w'l^u’e there is access 
to woods prodiu.'iiig these fruits, hogs luay be tuVii^d into fo- 
rests wdtii advantage. All kinds of spoiled or waste fruits 
mi^ be given to them* ; and in the cider districts accordingly, 

' the refuse of the eidtM’ press is employed for feeding them. In 
short, the animal is oiunivoiioii?, and there is not any speiies 
of animal w vogciablc food^which may not be given ; and in 
the case of no other of tlic large^r an?mals, aecrordingly, is the 
process of feeding so simple.* 
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figs ought it) be fed three times in the day, and the troughs 
in which the food is placed should be emptied beforfi a fresh 
supply is given, and kept perfectly clean. It is well to vary 
their food, to ..mix it with water or other liquid, and not to 
overload tiiem by too much at a time. It isfU grc/it error fo 
leave these animals in a state of tilth and neglect. ' The hog 
is not a filthy animal by choice ; he delights in a clean bed ; 
he will wallow indeed in the mire, like the elephant, the rhi- 
noceros, and other pachydermatous oi* thick-skinned animals 
to which he belongs ; but this is not because he prefers 'filth, 
but became lie loves coolness and moisture. 

There are two purposes for which pigs may be fattened. The 
one is to jdeld pork, which may be used thither fresh, salted, or 
pickled, and the other is to produce bacon, which is prepared 
by salting and drying the flesh. ^Vhen fed for jiork, ‘Which is 
the most convenient system in the practice of the farm, the 
pigs may be reared to thc'^ge of C or 8 months; when in- 
tended ^for bacon, they must be reared to a greater age and size, 
as 10 or 12 months. When tlie object is pork, the smaller class 
of early-feeding pigs is to be preferred ; w hen bacon is desired, 
the larger class shoVild be etdtivated. 

In the case of fet^ding for pork aloiK*, it has been computed 
that, upou a regular farm, with a sup})ly of tares and clovers 
to the animals in 'summer, and of ])Otatoes and toniips in win- 
ter, and with no other feeding than the refuse of the barn, 
milkhouse, and kitchen, hue i)ig may be fattened iii the year 
for every 6 acres of land under corn-crop^ Thus, supppsing 
there are to be 2«10 acres in corn-crop, the <iuaiitity of pigs fed 
annually upon th^>farm might be 40. To fatten this stock, in 
addition to What they .can pick up in the straw’-yards, about an 
acre and a (}uartor of clover, and an equal quantity oi* jiotatoes 
during winter, will be surticient To keep up the number, 3 
breeding sow^s will ho, required, of which two should be sold 
in ‘each year, their place being supplied by an equd number of 
younger ones reared upon the fai'm. The suri>lu&''beyond the 
quantity of 40, which if is jiroposed to feed, may be disposed 
of wdien weaned. This ,is a methovl of managenic^^jt practical)le 
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upon ordinary farms, without any interference^whatever with 
the food and- attention required for the larger stock.* 

Another method of management may be adopted. This is 
to take only one litter of i)igs from each sow, to sell the pigs as 
soon as tliey are weaned, and immediately afterwards to ieed 
the so^ysf This will be a very profitable species qf manage- 
provided there is a sufficient demand in thS district for 
so many pigs when weaned. 

Mr Henderson, in hi]^ Treatise on Swine, recommends this 
syst^Jm. He calculates that 1 sow for every 7^ acres upon a 
farm, may be reared and fattened in this manner. He pro- 
jKJscs tliat the breeder shall purchase, in the first place, 20 sow 
pigs and 1 boar pig, which had been born the beginning* of 
June. In the following June all the females wilj have had 
pigs. These tliey JU’o to suckle for about two months. The 
pigs are then to be sold just wh^n weaned, except 21, namely, 
20 soAV pigs and 1 boar pig ; th|se being selected from those 
w hich are of the handsomest slnqJe, so that the subsequent 
stock may be kept good and uniform. The farmer will now be 
in a situation to go on without further outlay of money for 
sto<^k. Ill a month after the pigs are Avotined and sold, the 
sows themselves are to be jmt up to fatten. This will be about 
the beginning of September. The male must be then admitted 
to them, so as to render them quiet and apt ti^ feed, and in two 
inonllis they will be fat and^of large size. 

Pigs, it has been saidj tnay eithei* be nsed for pork, fresh, 
salted, or pickled, when they w ill bo ready in 6 or 8 mouths, 
or for baeon, when they wdli be ready in 10 gr 12 months. 

In the case of pickling pork, the carcass? is to be cut in 
pieobs, and may be packed in kits containing from l#to 2 cwt. 
Salt is tbtn dissolved in water, so as to form a strong brine, 
and this being boiled,* is cooled again and poured upon the 
M|)ork so as to cover it.« This simple process pr-^pares the poi k 
for market, .^o that the prepiu:Atu?n of it may be carried on wUh 
• the greatest^facilit}’ upon tbc» premises pf the farmer. 

When the animals are designed for' bacon, the operation is 
* Brown o\l Rural Aftaii-h. 
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pertcM’med by Vjutting the body so as to separate the hams or 
legs from tlie flitches or sides, the body for this purpose being 
cut first along, the \^ack‘*boiie and then transversely. The hams 
and flitches are then laid on boards, sprinkled with saltpetre, 
and coveiyd with salt. Thej" arc then separately salted again, 
and at length put in a chimney or smoke-house to d».’y. The 
proper period for curing bacon is in the cold months, nani^ly, 
from the middle of September to the middle of April. * 

Private families in the country may. simply themselves with 
fresh or pickled pork by very easy means : — Let a good sow 
be procured cit the early feeding kinds, as the Berkshire or 
Chinese cross. This sow will produce from 15 to 20 pigs 
eyfery year, and these jiigs may be rendered sufficiently fat 
for domestic use when 4 or 5 months old. It is unnecessary 
to keep a male if one amongst the neighbouring fi^’iners of 
the same breed is to be found. Let a small house be formed 
sufficient to hold 2 pigs at t^ice, and for convenience as near 
the kitchen as possible. Ket a pig be killed every three weeks, 
the oldest being taken first, and his }daee being supplied by 
another. With attention the animal will be ready in six 
weeks after being put up. In this manner a family may be 
supplied with fresh and pickled pork plentifully throiighoiit 
the whole year, and at a very small expense. During tlie hot 
months the pork^may be pickled in a cold cellar, in a manner 
sufficient for household use ; or^a portion, if washed, may be 
converted into small hams like those of Westphalia.'* 

t 

C 

When we^regard the number of. mankind fed upon the 'flesh 
of this animal, it inust be seen that he occupies an important 
place in thef’domostic economy of countries, Ilisflesh is per- 
fectly nutritive, and from its ready reception of tSaU, it is bet- 
ter fitted for preservation than that 6f any other animal. It 
is thus eminently adapted for sea-voyages, for which purpose 
it is largely used. It forms ^ cat part of the apimal food of 
the labouring classes bmropoL The hog is ti;uly the poor* 
man’s stock, since* it may be raised by the cottager as w'eR as * 
i i end u rsuDt on S w iiic . 
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by the breeder on the larger scale. There is no animal which, 
in proporfion to the food consumed, yields so great a quantity 
of muscle and fat. His -flesh indeed may not be*so profitable 
as that of the sheep and the ox, but this arises from the facility 
of* product^n, ami the consecpieut tendency of *thr to 

be overstocked. 

To the settler in a new country, the hog is the most valuable 
of all the laj’ger domestic animal^ used as food. He is Beyond 
every other quickly multiplied, reared, and brought to the re- 
quired maturity. The clearers of land in the Anaerican forests 
could hardly subsist during their first year of labour ^id dan- 
ger without this creature. 

And in our own country it is a groat error for a farmer, 
however extended his concerns may be, to disregard this branch 
of farm-sl^ck : it is to him a source of household economy and 
comfort.. He can raise the inos^ ^delicate pork for use at all 
times, and with the greatest facih^ty^ and will always derive a 
sufiieient profit by the sale of the remainder, to repay liiinfor 
his feeding, and induce him to give attention to this branch 
of economy. 


VI. THE KABBIT. 

Of the genus Lepus^ the /species to which the term Rabbit 
is usually applied^ are : — 

1. Lepus ciiniculus — The Common Rabbit. 

2. Lepus tolai — The Siberian Rabbit. 

3. Lepiis americanus — The American Rabbit. 

That which* forms tluj {jubjeet of cultivation in the north of 
Europe is the Common Rabbit. 

The rabbit is a subject of cjonsidciUble attention in son^ 
countries. K*is reared partly* for its fur, which is employed 
^fhiefly in the^ ma'niifacture ot* hats, antf pgirtly for its flesh. 
It is a wonderfully i)rolific creature ; it will breed seven times 
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in the year /’and produces from 5 to 10 young at a time. 
Were its numbers not thinned by a multitude oP beasts of 
prey, as 'th6* fox, 'the' weasel, the polecat, and the hawk, it 
would soon overspread the face of the country ; but these ani- 
mals to which it serves for food, retain it witlun ifo duo limits : 
and as if for a further security against its excessive multiplica- 
tion, the male parent is endowed with the propensity to destroy 
his own offspring. 

At tlie ag^ of six months, the rabbit is able to propagate. 
Tlie female goes with young 30 or 31 days. Previous to 
bringing foi^tli her young, she makes a bed of down, Avhicli she 
pulls from her own fur. She tends and suckles her young 
with surprising solicitude, and never leaves them except for 
necessary food. She eoncciils them from the male, lest, ob(\y- 
ing his natural instinct, he should destroy them. * 

The flesh of the rabbit is, m some countries, much (.•stcciiied. 
In England it is little vah^ed, although still the consumption 
of the great towns is considerable. 

The rabbits with us jire of two kinds ; the wild rabbit, which 
is reared in warrens, in a state of com pai'ative liberty : and the 
tamo rabbit, whicB is rear(‘d and fi‘d in yards and houses. 

The fitting soil for the warren is sand, and tlie best situation 
for it, sandy downs, wdiich arc of little value for tillage. W'ar- 
rens are of every vari(*ty Jind extent. Wbep not naturally 
stocked, they ma}' be stocked at the rate of 3 couples to the 
acre, there being 1 male for ever}*^ 7 or more females. The 
wBiiren should be enclosed by a wall, so 'as to prevent the de- 
predations of tke rabbits on the neighbouring fields. The ma- 
nagement of thp.Avarren itself is simple. It is to be protected 
from do'^’S and beas+s of prey, while mice, rats, and other ver- 
min are to be destroyed. The rabbits arc themselves caught 
in traps and nets, and sent to market in such quantities as 
they are produced. They are generally di.sposed of by tile 
Aozen or hundred, and their fur is of the most value from Oc- 
tober to January. 

It is generally founil that the rabbit-warren in this country 
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is a very unproductive species of property. At the present 
price of &ie animals, there is scarce any inducement to pre- 
serve existing warrens, and none to form new ones. 

If the rabbit, then, is to be cultivated in this country for 
profit, lie must be reared in the .house or yard, and \hen the 
variety to tie selected is the tame or domestic rabbit! 

The domestic rabbit is larger than the wild, and is greatly 
diversified in size and colour, if is ‘flesh is more white and 
delicate than that of the \Wld rabbit, but generally less valued, 
because possessing less of the game flavour. • 

The variety chosen for br(*eding should be of the larger 
kinds. Those termed the French and Turkish rabbits awi 
much esteemed. The rabbit selected for breeding, we are 
informed by the breeders of them, should be wide id the loin 
and short-fegged. It thus appears that the external characters 
which indiente a disjiosition to filHon in the other domestic 
animals, indicate tlu* same property* ’«i the rabbit. 

In the management of the rabbit, the utmost attention*must 
be paid to ventilation, eleanliness, and food. The animals 
are most eoiiveuientl y kejit in boxes, or compartments termed 
liutches, one above tlie other round the room. Each hutch in- 
tended for the does should have two divisions, one for feeding 
and the other for sleeping. Those are singly wliich *!Mre in- 
tended for the ^ise of the weaned rabbits, or for the bucks, 
which are always removed fX’ofn the female after copulation. 

There should l:jp little trouglis in the hutches for the food, 
which .consists of corn, hay, roots, and green plants, or any 
farinaeeotis sub.staiiee. Boiled potatoes arc‘ an*exc^llent food 
for the rabbit, as for every kind of herbivoroiS.' aniipal. 

The fema\cs when the tiim; of parturitioi? a])proaches, makes 
her nest, for which Jiay jji to be furnished her. She bites it 
with her teeth into the recpiisite size. She generally produces 
from 5 to 10 young. At the ynd^of Six weeks, the male is^ 
again admitted to her, and the* young ones weaned, or slie is 
^.tloNYid to suckle them for two weeks moke. « 

They are either sold from the teat, when thc^ arc extremely 
delicate, or they# are kept uu for a cisrtaiii* period and fattened. 
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Good and nourishing food is to be supplied to them, and three 
months’ feeding is generally considered necessary to leed them 
properly. * 

From the statement given, it will api)ear that the rearing 
and feeding of the domestic rabbit is extrcntVily eaw, and that 
there is class of animals so prolifit?. The cultivation^ of the 
animal, however, can onlv be carried on successfully where there 
is a demand for the produce. But if it were the habit of the 
people, the rearing of the domestic" rabbit by various classes 
in this country w^ould furnish, at little ex])ense, a grateful 
change<of wholesome and nourishing food. 


Vll. DOMESTIC FOWLS. 

The domestic fowls reai^jd in Europe for food arii compre- 
hended under two diviskni: : 

f 

1. Gallinacem, the Cock kind, conii)rchcnding' the Coiuinon Cock, 

the Turkey, the Guiuea-fowJ, the Peacock, Jind the Pigeon. 

2. Palmijmfes, the Vv'’ob-footed kinds, coiiiprehciu]ing tlie Duck, 

the Goose, and the Swan. 

1. The first in imjiortance of the gallinaceous fowls, is P/ta- 
siariua ffalluif, Hiii Domestic ('oek. To what region we owe 
this creature is unknow^n. He is found froir. the equator to 
the limits of the temjieratc I'egiqns. hi Asia and its islands he 
is very, abundant, and sometinie.s oV large si^e and great beauty. 
The large Cock of the forests of the liiist, termed the Tiingle- 
Cock, is cue oY the species or varieties in its wdld state, and I. 
supposed by s€ihe naturalists to be the origin of the domestic 
kinds. • 

The male of the domestic speeicJi- were w-e*^ not daily funii 
liarized to the sight of him, would appear to be a very gracefu 
bird. Ilis gait is erect, hi j eyes are sparkling, he is ai’ined vtiil 
spurs for his defence, and he^s endowed with£ courage wliic!. 
often causes hiiji td die ratlier than yield to an enemy. ^ 

The female is remarkable beyond all other birds for lu* 
jeeundity ; slie continues to lay eggs throughout a great pai 
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of the year ; the period in which she ceases to Ao so, or does 
so very sparingly, is that of mojalting, which generally lasts 
from one to three months. After having'laid.a ceiftaiA number 
of eggs, the desire of incubation takes place. This is indicated 
by*Strong epiotioqs, and a peculiar cry ; and she will sit on any 
eggs that Aiay be presented to her. Many expedient^ some of 
them very cruel, arc practised to chock the instinctrve passion, 
so as to fiause the animal to lay e^gs4*athcr than to hatch. 

It is remarkable that while some of the females sliow this 

•• 

desire ‘in the strongest maiiriei% others scarcely manifest it, or, 
sh(»wing it, it quickly leaves them. Hence, wliile some arc en- 
gaged in producing eggs, others are ready to serve the office 
of mother, and on tliis account there is no kind oi the domes- 
tic fow ls that can be propagated so quickly, and in speh num- 
bers. • 

Tlio pqriod of hatching is 21 days. The female during this 
time manifests increasing watchfulm‘ss. She will scarcely be 
induced to forsake her charge. even\>/ the most pressing ejaims 
for food, and licnce food should be placed within her reach. 
The number of eggs which one mother is allowed to hatch, is 
generally from 10 to 15. • 

The young is gradually nourished within the shell. It lies 
witlioiit motion ; it.s position is remarkable ; its breast is to- 
wards one end of the egg, w hich is formed lar^e for that pur- 
pose ; its legs are bent forward do the breast ; its head is couch- 
e<l beneath one of its >vings^*and its bc*Jik rises from between 
the wing and the back. 

AVdien the time of its matwity is at length arrivejl, the Je- 
.sire of life and motion awakes. The little cre^iture employs its 
beak, thus singularly placed, for the purpose of bi'eaking its 
covering. ‘ ll hy heard to tap the shell ; the emotions of the 
mothey increase as she lisfteiis to the atteuq>t of the young to 
coijie f»»rth. The beathig of the beak^is goneniMy continued 
for 2 hours, sometimes forC hoiijs, itnd sometimes for a longer* 
time. At length the shell is broken, and the young is enabled 
to coftie forth from its marvellous mansion. 

The anxious n^other Inis no milk to give to fjer young when 
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tliey come id to day; but nature has provided for all their 
wants. The mother teacher them to find their fo($<i almost 
as soon born, and their little bills iu'e siiffieieiitly laird em^l 
at their birtli to pick it from the <jroiiiid. 

The ohange of nature in the parent is ..very ];emarlviil5ie. 
From the most timid of creatures, she now become^ fierce and 
courageous ; she will attack the largest animal in defence of 
her young; she watches •them with surprising solicitude ; she 
shelters them under her w ings, and Jeads them where food is 
to be found. ^ After a time her cares cease ; she gradually re- 
covers li^er natural timidity : she finally resumes all her habits, 
and leaves her long-cherished oifspring as if never to know 
them more. 

The v(?rieties of the common fowl in this country are very 
numerous, and are distinguished fi*om one anotho-' by their 
size, colour, and fecundity. , 

The Game-fowl is a very singular creature on account of its 
habitus. Its size is less than that of the common kind ; but 
the symmetiy of its limbs is greater, and the beauty of its 
plumage is remarkabh* when not mutilated for the bfirbarous 
s[)ort for -wliich it* is destined. Itsfiesli is white, and esteemed 
beyond that of all the common kinds for its delicacy and fla- 
vour ; but the singular pugnacity of its disposition, which shows 
itself at the earliest period of life, deters all brei^^lers from 
rearing it except fur tlie juirpose ol' gaming. Wlmle broods, 
scarce feathered, become blind from continued fighting ; and a 
very sihall iiumlier, accortliiigly, of any*- brood can bo reared. 
Neither can tli/sy be employed to cross the eomnion fowls, be- 
eaivse they nev^^fail to convoy the same juignaeity of disposi- 
tion to thd offspring. 

This singular temperament of the animal has hern kiio^vn, 
and turned to a barbarous purpose, TVom tlie earliest times ; 
but whatevei may be the design of this peculiar nature v)f 
the animal, it cannot be inSag^ned that it was intended to mi- 
nister to the cupidity and evil* passions df gamblers in a cock- 
pit. The cruel sport, therefore, to which the nature di the 
animal gives ri.«i»e, should be pijos<*ribed by public feeling. 
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The Dorking fowls, so named from a town in^ Surrey, in the 
ncighboiilHiood of which they ar^ raised, are the largest and 
finest of our domestic breeds. Their colour is ^fholly white ; 
their body is capacious, and they are prolific layers of eggs. 
Tlicy are clistingiiished by having five clsiws on eaclpfoot. 

K(}ual to the Dorking in estimation are the Pokind fowls. 
Their colour is black, their heads fiat, and surmounted with a 
crown of feathers. They ai’e a very useful variety, prolific* of 
eggs, but less inclined te sit than those of any gther breed. 

Tlfe Bantam is a little linlian breed, very djBlicfite to eatj 
but, from the smallness of its size, not of anv ecoiiojpieal im- 
portance. 

The Chitagong or Malay fowl, is the largest breed that has 
bt!en yet brought to this country ; but the fiesh is regarded as 
inferior 1K) that of the Dorking and Poland. 

^Vllelj it is wished to form a lyeed of fowls, the breeding 
should be from a young stock. Hens ar§ at their j>riine at 3 
years utd, and decline after the age of five. The besUperiod 
to commence breeding is in spring. 

'rile methods of feeding fowls are viu’ioiis. The most com- 
mon, is to suffer them to range about the Ifbmestead, in whieh 
case they are termed barn-door fowls. 

Whether the fowls Jire suffered to go tit large, or are^coiifim^d, 
there should l^e a poultry-yard. Avhere they hiay be regularly 
fed, and this should lie on .dry ground, and well gravelled. 
There should be water iiDtlie yard, afid it should be sheRered 
from the north and. east. There may be put in the yard a 
quimtit y of dried sand, tliab the animals mayiindhlge the pro- 
])ensity so natural to them of rolling or baskjng. 

There must likewise be a house for thg animals Ito^roost and 
hatch. In tliis should be placed perches, to w^hicli they may 
ascejid by stei)s without flying, and these perches should be 
Jilaeed on a range or •level, and not (me above 1:he other ; and 
round the interior should be J)hited boxes for the fowls tliat 
•ar(^ hatchingi When there fls oidy one/ house, the boxes for 
thp*web-footed fowls should be below, *and those for th(‘ hens 
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above, protcetdS by little boards in front, and with steps by 
which the fowls may ascend. . 

The coihmOn fowds oi‘ a farm may usually be suffered to go 
at large, care, however, being taken that they shall be regu- 
larly fed in the poultry-yard morning and evening. eBut when 
fowls ai’e reared in hirge numbers for stile, feediiig-houses 
must be employed, in w hich are troughs with water and food 
placed all around, so that the animals may feed constantly 
without interrijption. Poiilterei's knovv howto feed fowls with 
groat expeditign ; and their method seems to be to give every 
kind of nourishing food. It is indeed under every circum- 
stance the rule of experienced feeders, to give the animals a 
full allowance of food from their birth to their maturity. The 
same rule apjdies to them in this respect, as to other animals 
reared for food. '■ 

Wheat, barley, and oats, ^ arc all employed for the .feeding 
of poultry. Poultry, indmj, will feed on any kind of farina- 
ceous substance, and the iiottor tlie quality of iho fo()d, the 
more will the animals ])rofit by it. And not only will they feed 
on farinaceous food, but on animal substances, as grease, suet, 
and milk ; sugar an*d treacle, too, are consumed by tlicni ; and 
it is by. this kind of mixtures that poultry -feeders are enabled 
to produce so rapid a degree of fatness. 

The cramming of poultry consists not only in feeding with 
these substanees, but in forcing them dow n the throats of the 
animals. The ingredierlts employed? are made into little balls, 
and the fowls are kept in coops, and cramiWed night and iiioru- 
ing. In this wstry they are fattenevl in a very sliort time. 

Eggs are an e:j^teiisive product of common poultry. I’hey 
form an ehject of va.'ijt consumi)tioii, and are produced in num- 
bers not to be computed. Mr J-.awrenee, in'iiis w'ork on 
Poultry, states that from 5 Poland liens ho obtained, ii? 11 
months, 503 eggs, weighing, at the average of 1 uz. 5 dram^' 
edch, 60^ lb.* From this (rill.Suppear the gi’cat production 

* Practical Treatise «ul*rc^eding, ltdfering,and Fatteiiing”SJome8ticPoul-“ 
try, &c., by Mr Lawr€mce, ilnder the assunfed name of Moiibrav. 
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of aiiiinal food from this source. To preserved eggs, the pores 
of the shell should be rendered impervious to the air. Unc- 
tuous substances of difterent kinds are emydoytM for this pur- 
pose, as suet melted, oil, and tlie like. Othei; substances are 
Anployed, as water saturated with lime and salt. 

2. Thfe Turkey, Meleatjris ^gallo-pavoy is a native of America, 
He was found by tlui Spaniards, both in a wild and domesti- 
cated state : he was named the Indian Cock, and sometimes 
the Peacock of the Indieh ; lie seems to have Ijeen introduced 
into*this island soon after the discovery of Anjerica. 

In his wild state, the colour of the turkey is black, j^ariegated 
with bronze and glossy green ; and his quills towards the ends 
are tip|)ed with white. By domeslieation he acquires that va- 
riety of colours which we see him to possess. In his native 
woods, the turkey is found in lai'ge flocks ; he roosts upon the 
highest trees, and become.s an e*^^y prey to the hui\ter ; he re- 
tires before the progress of the settler, taking refuge in the 
boundless forests of tlu* interior. 

The turkey is an important addition to the domestic fowls 
of Euroi»e. There is but one species of the domesticated tur- 
key, but great varieties, distinguishetl chiefly by their size and 
colour. 

The turkey is more tender, and diflicult to rear^ than the 
common dom^istic fowls. The hen lays a coiisiderable number 
of eggs in sjn’ing ; the period of her incubation is 30 days ; and 
from 10 to 15 eggs are ustially assigned to one female^. She will 
sit iipon her eggs frecpiently without the desire to leave them, 
and hence the j)roj>riety oflsuiqdyiiig her with ><'^itcr and food 
while sitting. Her cry at the pcTiod of nniitcTnal solicitude is 
plaintive and exi)ressive, but she treats her yonnf*; with less 
seeming cart^ than might liave been looked for. She travels 
witji them very fast to great distances, and often leaA cs them 
^straggling behind heT* ; lienee it is usual to eonflne her to a eoop 
till the yoimg have acquired ^tr?ngth to follow her. And Ire- 
quoiitly evon, on account of her wantJeving habits, her eggs 
ai^ given to be hatched by a common l^en. She is wonderfully 
vigilant when birds of prey apjjear ; .and a peculiar cry, 
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br \vell tVd whfii K*t nut iu the wnnunij^. ;tinl whm tlirv icfnni 
\\\ tl\o evoi\iiuj[. It isi ti» Ik* ohsorvi’il, that if a lariic \\im«| Ik* 
iiriu*, tbr civiitmvs. witJi tin* iiistiiirt uf their rare. \N’ill strii\ 
tuwnrda it. uith<»ut am set‘inu»i* u ish to return. 

When they are put ui» fnr*tinal fattening**, .sodiliui harley. ur 
the ineiv! of oats, l)arley andw heat, are their aj^propriate f»MnI. 

A coiiimon practice is, aft€‘rthey luive been allou'(*(l t(> ,i»*)ean in 
the stubble fields in autuiun, to juit th<*m iij) for fattoninir. A 
good weight for a tifrkey is 15 lb. ; but they are s(»metiines fed 
to 20 and even 30 lb. I'he proee.ss of eraniiniiig is also adopt- 
ed with the turkey, and thus it is eoin]>(*lled to beeoinc fat in 
the shortest time/' The eggs of the turkey are. reganh‘tl as 
delicate by those who are ustnl to th(*ni, but they are not miieli 
an article of consuni})tioif. • 

3. The I^iiitado or Guinea-fowl, Numivla Meleafjris^ js a 
native, of Africa, where it is found in vast flocks ; but it is now 
diffused over evc?,v part of Europe, the West- India Islands, 
and a grea^ fart of Ajnerica. The pintado is a restless, noisy 
bird ; the female lays numerous eggs, which are smaller than 
those of the common hen, but esteemed much more delic ate ; 
like other gallinaceous birds, slie is apt to Secrete her eggs until 
she* has produced her brood. 

The pintado is an agreeable variety in tThe poukry yards of 
Europe, liked by some for its flesh, and by all for fhe delicacy 
t»f its eggs ; but it is of lif.tip economical impoj|’,fance. The 



cliicks are very tender, . 

in spring. They are generally hatched by thJFxommon nenr 
who either covers a larger number of thorn, of is found to be 
a more careful nurse than the pintado herself 

4. Thf Peacock, Pam cristatus^ need Scarcely bo mentioned 
as a bird of economical use. Pea-hens and pea-chicks, indeed, 
are* occasionally used for food, but this splendfd creature is, 
and ought t(» be, regarded solely as an object of beauty. The 
advantages to bi^ deriv^^d from re«'iriiig it for food are not to be. 
tho*ught of.® 

5. The Common Pigeon. Coltmtlm liria^ is of a race of I)irils 

multiplied througliout the warmer and temperate regidhs ; but 
it is in the warmer regions that* they attain to their gi*eatest 
size and beauty of pluin ige. They luive been inwall ages tlie 
favoiu'kes of inankiiid, to which their innocence and beauty 
seem to give them a j)i?culiar ^laiin. But if it be as farmers 
that we arc to regard the pigeon, the iK autiful favourite unfor- 
tuiuitcly cannot attract much ot oiu* regard. Nothing beyond 
the gratification of luxury can be derived from the cultivation 
of the domestic pigeon for food. In > ain has it been asserted 
that pigeons do not feed upon green cHjrn, cannot dig into 
the earth with their bills, do little harm to tlic cultivated 
croj)s, and t*oiisume only the seeds t'f injurious plants. The 
experi<nice of farmers shows that the tlanUge done by these 
creatures to our various cro])s of wheat, })euse, and beans, is 
very great ; and certainly the wasCt* is in no degree compen- 
sat(.‘d for by the quantity which the animals afford of human 
food. • 

Yet, as pigeons are in demand as obj^-ts of eoiisumption, 
and Jis they afford a luxury and conveipenee to ll^se who live? 
in the country, the subject of tlieir management is, like every 
branch of husbandry,* deserving of attention. If pigeon-houses 
are to exist at all, •those who possess them sbould know how 
they are te be best munagtjd, that the largest roturn*niay 
be derived from tlicm. Though ther^ is scarce any branch of 
ttie management of the domestic fowls more misunderstood, 
yet the essential rule of management, is sirtiph\ Its principle 
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consists in regiliar feeding, in giving suilicient space to the 
birds, and in paying a strict attention to cleanliness. 

Tlie next in grder of the domestic fowls are the Web-foot- 
ed. 'fhese 'birds, when domesticated, become enlavge/J in theii* 
form, and wholly the creatures of their new conditionj though 
they still remain partial to an aquatic situation, swimming 
with facility, and feeding cm fish, insects, and the leaves and 
.grains of acpiatic plants. They are hardy, easily i)roi)agated 
and fed, and affijrd a rich and savoury food. • 

1. The Wild Duck or Mallard, Anas hoschas^ is the original 
of the ‘common domestic species. It is widelj^ diffused over 
the world, inhabiting liurope, Asia, and America. These 
birds live iiv the marshes, lakes, and rivers of the North in in- 
credible multitudes. In autumn, they migrate southwards in 
numerous bodies, the greater part returning in spring t(? their 
former haunts, tliough large flocks and scattered j)airs remain 
and breud in the morasses aiicf rivers of lower latitudes. 

The wild duck in its natural state is a wonderfully shy and 
cautious creature. It breeds once in the year, tlie pairing 
time commencing abOut the end of February, and each couple 
living apart amongst the reeds of lakes, rivers, and marshes, 
where they breed. Nothing can be more tender than the care 
of their offspring by these birds. The nest is fonu(‘d on the 
ground, generally in a tuft of reeds or rushes, bent into form, 
and lined with the down of the parents. TJie incubation lasts 
30 days ; when the female quits her charge for food, she covers 
up the .eggs, the male in the mean qime keey)ing watch near 
the nest ; and whop, she returns, she a])proa(;hes cautiously, 
winding thtt felic may qvoid <liscovcry. TJie young burst their 
shells nearly at one time, ami in a few bimrs tiio parenis con- 
duct them to the stream, w liere tliey at’ jnee begin to swijn, 
and feed on herte and uise^-.s ; and at night they arc gatborod 
together under the wings of the (Jam. In tliree inontlis they 
can fly ; and in three i^onths mowj their growth ami i)liimage 
are complete. • 

The domestic diKfk aclapts |iis kabits to his new condition. 
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He no longer retires with one teniale to pafr, and tend his 
brood, I5ut becomes polygamous ; and he loses the caution and 
sense of danger which distinguish him in his wild sfate. Still, 
jis in the wild state, by moans of his nicely-formed bill, he finds 
in marshes anA elsewhere the food that fs suited te him. Tl(* 
fee^s afike upon animal and vegetable substanoi\s ; on the 
spawn of fish, and the larvaj.of insects ; upon gi'ass, the seeds 
of aquatic jdants, and even se^i-wOeds. Tliese birds may be 
said to be omnivorous? and this it is which, v^ith their hardy 
qualities, renders them so easy of culture. 

Th(i duck begins to lay her eggs in Febniarv, ai^^l, obeying 
her natural instinct, she will, unless confined, lay them abroad, 
and conceal them. During the j»eriod of hatching, she requires 
no other care but to be kept umlisturbed. Wlieii she wants 
food, sRe will go in search of it, covering up her eggs as in the 
wiki »tate. When the young H'e hatched, they should be al-^ 
hnved to remain in the nest so l^On^ as the dam chooKses ; after 
which she may be put into a coop in the open air during the 
day for a short time. She should tlieu liave a full allowance 
of good food Jind water, while the young should likewise have 
a fiat dish juit down to them with %vater fre(iuently renew{.*d, 
witli a proper siqqdy of meal or other farinaceous food. 

A common hen is frequently substituto(\ for tliojiatural pa- 
rent to hatsh the eggs of the duck. But wherever there are 
any i)ools of >vator, the proper nurse is the duck herself; she 
conducts her young to flieir natural element, and l^rings them 
from it wlien it S time, while, when a hen is the nurse, they 
disregard her signals on the bank, and do nat tC^msedvts know 
when to return. • 

The ^ijeding of tliese fowls is easy.* In certaili situations, 
they fU'e allowed access to their natural haunts, the marshes 
a»d the bogs, where thdj’ feed ; and when they are to be ulti- 
mately fattened, they are fed for a short tir&e on farinaceous 
food. 

^ As in file case of other Towls, the/e iye also breeds of the 
common <luck more or less valued : and there arc some singu- 
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hv varieties, as \\ie hook-billeil diiek, reared in aviaries and 
poiiltry-yanls. * • 

The Mallard is the ori.ufinal of the ilueks usually reared for 
economical purposes. Other specit?s, too* are sonietinies do- 
mesticated.* One of ‘these is the Chinese duet, galeri- 
cnlafa, A large si)eeie.s is the Museovy duck, or, as l/e onglit 
rather to be called, the Musk duck, ^ms jnosehafa, a nativ e of 
Paraguay, and the neighboitriiig provinces. He th(*re juTches 
on trees by the 'sides of rivers and marshes, and breeds several 
times in the year : he ls very shy in his wild state, but readily 
submits to /ioniestieation : he is larger than the common sp<‘- 
eieSj^very prolific, and easily fattened. 

2. The AVild Goose, Anas a»sei\ is another of this valuable 
family, widely extended over the world, and susceptible of (en- 
tire subjection to the will of man. " 

^ Like the wild diiek. this fincffinimal (piits the swamps of the 
vast wildernesses of the Noi^'th^on the aj)i)roach of winter, and 
migrates* far to the South. Fn>m 50 to 100 individuals are 
often in flight togetli(»r, at a va.st height, sometimes beyond th<» 
reach of vision, and only recognised by tlieir shrill voices. All 
have witnessed the suri»rising regnlai'ity of their flight ; the 
leaders forming the apex of an angle, and cleaving tlie air, as 
it were, for tho.se that follow. They ]mrsiie tlieir lofty flights 
from vast distances, and when they alight for focMl-or rest, tluw 
station sentinels, to guard them frr.m surprisi*. 

Part of ^hem remain to breed in tile lakes, rivers, and fens 
of lower latitudes, but tlie greater number T»f them retmui to 
the boundless, regions of marsh and forest whenci* they had 
taken their flight, »:.d where they can r(‘ar th(dr young in se- 
enrity. 

The domestic race of thi.s species generally loseS the desire 
of escaping, although a few instances occair of the tame joining 
the wild race. The taftie -variety is reared in every civilized 
country. Its habits render it lin easily cultivated animal, and 
it is an object of great ftconomktal importance in the districts 
of fens and marshes, which are the most .suited to the rearing 
of it. 
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The period of ineubHtion is from 27 to 3d days, and the 
female Covers conveniently froiji 11 to 15 e^^gs. She manifests 
the period by carrying straw in her mouth, aUld tlicn a nest 
should be prepared for her in a secure situatiejn. During the 
time of hatching, the male stands a watchful sentirwl, and will 
fiercely httack the largest animals that approach the nest. 

AVtev the young ar(‘ brought from the nest, the dammiay bo 
penned with them on a sj)ot of dry grass, while farinaceous 
food, water, and any whf)lesonje gi*een herbs, mpst be supplied. 
After a. short time, tli(‘ dam and her brood should be allowed 
to forage for themselves in the fields and irii.rslies. ^ They are 
])erfectly berliivorous, and wdll graze like sheep. HioSe who 
are favourably situated with res])eet to the means of rearing 
tb(?s(' fowls, seldom give tlieni anymore attention, than to drive 
tin* broftds, with the dams, to the contiguous fens or marshes 
where .they feed. 

In situations less favourable, attention must be paid 

to the feeding of them. They must 1)e well supplied Vfith food 
like otb<*r fowls, but it constitutes the particular facility of rear- 
ing these animals, that not only faidnaceous substances, but 
everv kind of edible herbs, as turnips, pRtatoes, the refuse of 
the garden, and the like, may be given to them. Tliey may 
be st)iled, too, on clover and tares ; and wluai being fattened, 
steamed ])Otaloes, meal mixed with milk, and the like, may be 
given to them. 

The young are idtber dispose* I of a month or 6 w'oeks old. 
when they are termed grc:en-geese, or tliey are retained till 
after barves+, and fed iipoirtln* stubbles, wbea tli^^are fiprnied 
stubble- geese. If they shall not bo suifieieatly fattened on the 
stubbles, they must be put up to feed, ajl that is*n#cessary in 
this eas<‘ beiitg, to give them jdenty of water and constant food, 
an<l to litter them carefuHy with straw . 

Besides the produce in fiesh, there .are derivAl from this ani- 
mal down ami feathers, hotlj tlA>st* of the wings, which are 
made into writing-(piills, and* those of the body, which are ap- 
jdied to different uses. This has given rise to the dreadful 
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barbarity of plfeckiiig* the aiiimak, which is sometimes dojw 

five times in the year. 

The only rfeally important species reared in this country is 
that Avhieh has been described ; but peculiar varieties or bn^eds 
are distin^iislied and valued according to theiv size ^.nd quali- 
ties. Of these, the most esteemed are the Spanish* and the 
Embden geese. These vai*ieties.are both white in their colour, 
and of good size. 

Other species of the goose have been introtluced into our 
pleasure-grounds or poultry-yards, as curious or ornamental. 
The Egyptian goose, or barnacle, is remarkable 

for the veneration paid to it by the ancient h]gyi)tians. Tlie 
Chinese goose is a pretty animal, more graceful, and somewhat 
smaller than the common kinds. The Canadian goose, 
canadensis^ too, has been domesticated in dificrent "parts of 
Europe, and becomes as famjliar as the common kind.. 

3. The Domestic Su an, Jnas olor^ has in thi.s country ceased 
to be n?garded as food, and is now preserved solely for the 
beauty and inajestv of his form, wdth respect to which he is 
the noblest of all the water-fowls. He feeds like the goose, but 
is more aquatic in His habits, lie is gentle and familiar to his 
keepers, eating his footl from the hand ; but while engaged in 
the rearing of his brood, he is fierce and dangerous to be ap- 
proached. He a bird of great courage, but k never the as- 
sailant of others. 
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XI. GENERAL ECONOxMY OF THE FARM. 

I. BUILDINGS OF THE FARM. 

The lAiildiiigs of the farm are to eiiijihle the farmer to thrash 
and prepare the produce jof the ground for use > to preserve 
his corn and other seeds ; to prepare and collect manures ; to 
keep his working cattle ; and to ilivide, shelter, and feed his 
other live-stock. 

For thi^ economy of labour, the btftldings of the- farm shoufd 

be as near as possibli> to the centre of the eidtivated j;^rounds ; 

for most the produce of the farm being, in tlie first place, 

conveyed to ;he farm-huiklingKS, and the manure carried from 
‘ • , ■ *% 

them to the fields, it is inipoitant tjnife the })arts of the farm 
shall not he so distant fn)m the Malflings that time shgll be 
wjwted ))v the men ami working cat ’ * in travelling. 

Jhit, although a ceulnd situation of tlu* farm-buildings is as 
much as ]u)?' ible to be aimed at, it is ofti'ii ticcessary or expe- 
dient to sacrifice this convenience in onier to secure others. 

A ])]-iinary object is. the obtaining a suHieient command of 
water for doinestie j»ur|)oses, and the use oT. the live-stock. 
This eanuot he obtained in every situation, and convenience 
of position, tlicrcfore, in tin; buildings, must often be sacrificed, 
in order to obtain tlu^ necessary supplies of atcr. Soilietimes 
water can bo procured in siif^icieiit <pu:ntity hy^sinlving w^lls ; 
but it is alwaj’s better that it he obtained h\ a constant flow 
or current, that tin* stock of the farm maj^ be supplied at all 
times witholit j;he labour of pumjiing. VV here a brook or ri- 
vulet of any kind does qxist, water cjui he fre<picntly con- 
Vf(we<I tc» the hiiildingsirom a distance in drains pipes. And 
when farm-buildings arc to bo (reeled, a preliminary examin2»- 
^ion of the rneans of* procurinjJ this necjjssary material must 
•nevor be omitted! Besides the supply vf ^\*ater for domestic 
purposes, and the use of the liYe-stj»ck, it is of):en important to 
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Iiave it in Mifitcient <jnuntity for a wiiter-power. Howcvt,‘r be- 
neficial, then, it be to place the farm-buibliiigs in i\ centrical 
situation^ tlvs olrj.^ct must be often sacrificed^ in order to se- 
cure other advantages. 

The e,^tent and arrangeinent of the difteront parts of fami- 
buildings^dcpend on the nature and size of the farm, and on 
the species' of management to be pursued upon it. The prin- 
cipal parts of the farm-buildings, are, the bariis, the stJibl(\s, 
the cow-hous.es and other feeUing-houses, the shelter-sheds, the 
gjanary, and the cart-shed. 

Figure whic'li is the ground-plan and elevation of a set 
of facin-r)uildings, is designed to illustrate the general ]»rineiples 
of the arrangement of this, class of buildings, without showing 
those deviations which eireumstances may rcMpiire, or those de- 
tails of praetice which demand the attention of tluv architect. 
The size and arrangement of the buildings heri^ shown are in- 
tended for a fiirm of the Larger class, and have a dir(»ct refer- 
ence to the spoch‘s of aglieUlture which has been explained in 
this work. 

The most convenient disposition of the out houses of a farm, 
suited to a mixed, system of tillage and the feeding of live- 
stock as practised in this country, is in the form of a long rect- 
angle, o}ien at one side, generally to the south, so as t«) admit 
the air {o the ee'ttle in the yards, and allow sufiicient sunshine 
to them ill wintt-r. This is a point of practice wliieh demands 
the more attention, as rearce any^n’ror in tin* (u-eetiiig of this 
class of huildings is more coniinon wit,li architects than to 
crowil the different parts (»f the buildings ti»getlier, under the 
idea of giving to them greater (!oni])a<*tness; as if a few stjuarif 
yards in(>re, taken up in necessary buildings, were of import- 
aiure upon a farm. * , ' 

The Hams being the part whence- *tlie straw for fodder and 
litter is carried to the stables, feeding-houses, and sheds) tlKjy 
should bo placed so as to fflbrd tlie readiest access to these* 
different b^iildings. ^ It i.s conjmon to place thciii as near th^i 
centre of the raifge* um the general arrangement of the t lher 
buildings will abow. In tlie design in the figure, in which A 
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oenbral ecuxomv ok the karm. 

and B repi-osAn the barns, this principle of nrranf;einn»t i* 
oWrved. 

• ») 

Where' a thrashiiij'-machiiu- is ciuplevnl. nml iijH.n sndi 
farm as we ave new consiilcrin^S we imiy procecil njii.i, 
sup\»ositlM\, tlu* l)jihi tor tluM.shiii);*- c*oti.sist> of two impart nw n'is. 
tlu‘ oiir ai.)oVv‘ tluMitiior. [ii (lie uj»jM*r apardnc.'if'’ is 
till.* untIira>lR'(I i*oni, as it is l.irouiilit from thr sJa* |v.v " 'I'/i. 
shea VOS are earried up to it l»v iiuans oi' an •i'anLM.;*; 

on the oiitsith,'. At om* eml of it i-i the tlirashii»i^-iij..v iiij{.\ 
which extem^is down t(» the lower aparnnent. In the upp -. 
aparliue^it is p-hu-ed tin* tal>Ie <m wliieh tlie sheiu es are .sj)rea(l 
out, and tiie feeding-hoard at wliich tlie nianstauils who (eed.s 
hi the corn- lh»low this apartment is that ]»art of the h.irn 
termed ti\e dressiuo-luii n, into whieh the ;^rain is n'ceived tVom 
the tlirashiu"-niaehine, and where it is winmoviHl aniKprt‘pnre«l. 
Turning to Fig. -Fh whieh ^.‘epresents the ilirashing-inucliine. 
the space at -M is that whieh corresponds with the n]»per a]»art- 
iiient^of the barn : that at \ uith tl»e lower part or dressing- 
barn. In Fig. 108 , A is thesi‘ parts oi the banu and eonnected 
witli tlieiu is the house r, for llio moving ]>o\ver whieh we may 
suppose to lie steifin. 

(./onnoeted with these aj»artinents is a long building, termed 
the stniw-barn. Tn tliis the straw is riM,*i*ivial as it falls from 
the inaehine, a'nd is or stirred tor use. This building 

should be of sidUcient si/e lo contain the ]u*oduee of two stacks 
or more. To allow snlrtcient spao? for this jmrpnse, it is bet- 
ter that there be no loft or granarv in tbk: aj)artment, but that 
thc‘Avhole spate*, from the tltior to tlu; roof, he left free. In 
the figure B is tju* .straw -barn. 

Adjokuihg the t]irashing-barn should la* a granarv, for the 
pui1)0.se of holding eorn aral seetls of all kind.^. On no lavge 
farm can a granary be di.spen.sed ivitli. It is usually an upper 
apartment, ifivl may extend ovt‘r any tjrinvciiit^nt ixirtion of tkc 
building near the c(»rn-banf. Ih the design in the figure, it ex- 
tends oveft* the .shelt:?r-sli(;ds, G, C, C, ('. *' ^ • 

The Shelter-sfieds are open sheds, wliieh have yards inlronf. 
In these yards are placed piiovcable racks (Fig. 18 d) for hold- 
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ing the straw, or other dried provender, whidi^he animals re- 
ceive ; a?id there may be fixed meks, for holding hay. There 
is ftirtlier placed in the yards troughs of woOd or Stone for con- 
taining the turnips or other roots given to tha stock ; and in 
every yarcithere«should be a trough for containing Water. In 
Fig. &e. are.the troughs for containing j^reen food ; 

n ti n ?^^the racks for hay. 

The (’ow-houses sliould be laid nftt with altention to venti- 
lation and cleanliness. •Thov should be eauscuSived, with an 
open channel behind the animals, having siu*U, descent as to 
cari‘y oft’ the lifpdd. 

The iMniiinon inelluKl of attaching cows in these Jioiiscs. is 
tf> upright ]»osts ]>laccd in a row. at tin* distance of about 2 
feet from the wall. Found each iK).st is a nu>vealie ring, to 
wliieb is^altacbed a chain wbich passes round Ibe neck of the 
aiiiinab# WHitui attached in this iiiaiinor, a sjmee of 4 feet be- 
tween oaidif j>ost will snftice. T)n^•<^);u c seems to be confined 
enoiigl), and yet experience .sliows tlir.t la?‘ge(*attle may be con- 
fined in a still narrower s])aee, witliont ajM^arent ineonvenieiice. 
Tl)o animals fcial froni a low niang'n*. formed for the most part 
merely by a raised ledge of stt>ne b <»)■ 8 inches high, between 
wbieli and the wall the food is ]»iaee<l. Sometimes there is a 
narrow ])atliway between tliis manger and wall ui’tjie build- 
ing, by wbieb 4ln‘ food ean be moia* easily ]>raceil before the 
animals: and this is a eouveiiiejit and proper arrangement, 
though it increases s(nnew*]iat the expense of bnildi?ig, by en- 
larging the size of flie roof. 

Soin(*tinie.s a yvi more pei*fect system is adopted^ Fach cow 
has a se])arate stall, tlie stalls being dividetWw low i)artitions 
form(?d of Jlat stoiu's or boards, of just sufiicient sUre to keep 
the cows fnnit interfering with one another. To these parti- 
tioiiii arc fixi*d vertical rod?; or bars of iron, inoviiig n])on caeb 
of which is a ring, to which is attached the cliaih whicli j)asscs 
round the iu\*k of tjie aiiima(: iSul, furtluu’, these stalls are 
•divided by Icfw partitif»jis from the patMt ay alonif which the 
food is conveyed. The following figure represents this method 
of construct ioi^ 
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tb:5 upright iron rf)Js, to ujiiuli are fixed the rings and chains 
; C C C are the raised edges or curb-stone of the nijin- 
gers; D Vi D are the low ])artitions separating the mangers 
from the pathway by which the food is convoyed to th(> s(‘Voral 
stalls, the food, of whatev^’ kind, being thrown over these 
partitions into the mangci:’s .4 The same species of stalls may 
be fipplied to the fec'ding of oxen. 

In Fig. 198, the cow-house D is placed next to the barns, 
and shows tlu‘ arrqngement of stalls here described, 'rhero is 
a yard in front, to whieli the cows may be turned out for a 
.short time in the day l‘or air and water. 

The ieediiig /^xon may have houses of the same construc- 
tion. But oxen may also be fed in little yards', and sluids at- 
tached to which they fan retire ; and this is an improved 
metliod'of feeding vyoi\ the fin(*st and largest oxen. In each 
yard should . 1)0 a trough for holding the turnips and other food. 
Where turnips are used, no water is recpiircd, but where dry 
food is i*mploycdSvater should be in twery yard. In the figure 
two ranges of these sh(‘ds are shown, E E E, &r<*. being the 
sheds, ree, &c. the yards. One of tlv^se sheds and yards F /l 
may be used^for holding the bull : aiiother J, made ivito a 
buise for calves receiving iiylk. ,, Should close houses and stalls 
be preferred, these maybe subj^Ututcjd, tU.^ arrangement of the 
other buildings reiiiaining as before. 

Connected with the cow-hou.se ami feeding places, there ma}* 
be a bouse for .steaming o/boilmg food. A ef ‘;iveijient posi- 
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tioii of this house is H, as shown in the figure* Adjoining to 
this ma/be a house I, for containing j)otatoes and other roots, 
and it is convenient also wliere turiiii»s are*em||j|^yetl in feed- 
ing, to have covered slieds in which a certain quantity of tur- 
nips njay lie jmttfor ju'esont use. In the "figure, (.Tl‘e))resents 
a ctinvenfent position for these sheds. 

The stables must be of a size suflicieiit for the number of 
hoJ'ses enijdoyed in working thp filrm. Kach horse should 
have his own stall. There should be a range (*f racks above 
for holding hay, and a manger with a sparred bottom below for 
liolding green food, as tares and clover, and a close lyangor fojr 
holding corn and steamed food. Jt is better, for the ihirroiigli 
ventilation of a stable of this kiiiJl, that there be no haydoft 
above, but that the whole space to the roof be left free. 

Coniufcted with the stables, may be a house for holding hay 
for }»rejiL‘nt use. Jn this is kept n store of hay, to prevent the 
m^cessity of going constantly to^tlj^e liay-staek, when hay is 
w anted ;«ind this method of keeping it is convenient, byobvia- 
ting the necessity of a loft above the stables. In the figure, 
M is the hay house, and L L the stables on each side of it. 

Besides the staldes for the w*^ork-hoi’scs,\here ougiittobe on 
every considerable farm a stable with a lew^ stalls for saddle- 
horses. l^vmy oeeujiier of a large farm mii^t have ajiorse, as 
(‘ssential to eia>uv)my of time in his business, hnd ther(‘ should 
be a spare stall or more for ^’cung hoi'sos in the course of train- 
ing. In the figure, N is the sadiDe-horhO stable.^ In the 
figui;e are fiirtlier iSiown a sjaire house foi* a mare and foal /, 
and a shed for colts, open to the y ard >/' : in whieh ym*d, or 
in an adjoining one, a, is also deposited th(*«Llung from the dif- 
ferent staples. 

• One of thcfnecessary houses of the farm is fi shed for holding 
the Jimplemeiits. This is’made of a size to contain the carts, 
*|iloughs, and other inijilements, wdieiituot in use? In the figure, 
O is the Caft-shed.. 

• w 

* On everwfarm there shoulfl be suffiei&nt aecomhiodation for 
the swim?. The houses for this juirpose may consist of little 
sheds opening on small yards. These •may be disposed in any 
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part of the rm^ of buiMings which shall be convenient. In the 
fignre, hkhh avv the sheds, tint! k'm, the open pnis i,, 
front; biit*tlK^iiml>er may bi‘ extoiulcd to the dc^gree ivtjnirtMl. 

A poultry house or two with yards luay also bo ort'ctod, ono 
for the gidlinaeeous,' and one for the weh-foot<d foN\»is, though 
one liouse und yard }>roi>orly arranged will geiieralfv su,<Vn <‘. 
In the figure, KK are the jxatltry-hoiiM's, and / /• tho-yard.s. 

On a considerable farm', too, there ought to lie a small ItK-k- 
ed house for holding tools, as saws, planes, IiatrJies. amj the 
like. This not only preserves these smaller imjiltumuits, Imt 
keeps the^Ai in one plaee,. and prevents lt>ss of tiim^ in st areh- 
iiig for them. Q in the figure is the Tool-house. 

On any large farm, it is also e<»nvenient to liave a carpen- 
ter's and blacksmith's simp, at which workmen may he em- 
ployed when reijuired. A good deal of time will hi* saved by 
these means, when the blafksmitli and carjienter reside at 
some distance. In the figiifi*. P is the carpenter's simp ; S the 
smithyfand R a small liuuse for containing coals. 

On a large farm, too, there slioiild be one or more spare 
rooms, there being many little things to be dune uj)on a farm 
which cannot he classed under any general kind of work, and 
for which it is convenient to have se])arate aj)artments. In 
the figun>, the spqj’e rooms are marki*d T and V. It may be 
w'ell, too, that a trusty i)ersou reside at some j>art of the range 
of buildings. ’ ^ , 

An important point to be attended to, is to convey thii ne- 
cessary supply of water to the different yarils. A'Vhen the sup- 
ply is obtained in sufficient ipmnfity from a running stream, 
little difficulty cxis;:s in conveying it to the troughs ii\,tlie yards 
and other' parts of the buildings. But wlien ivatar must be 
raised from a well, it should be couvOiA^ed in the first place to 'a 
large cistern, raised to tlie necessary heiglit, so that it may be 
brought from this cistern in jiipes to tlxe smaller cisterns or 
troughs. ’ The siqjjdy can be nicfdy regulated by means of ball 
or floating cocks vi the troughs, so that nunc di it shall^ be 
wasted. In the figure //, */, are the troughs in the larger 
yards. There should be sintnlar'trough? in other par^s, as cnie 
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in the yard w' for the colts, one or more in th% yard d for the 
cows, aifd, when the oxen are ffd on dried food, a number to 
supply each of the yards, e <?, &c. 

Another object not to be neglected is to ei>nvey away the 
surplus liquid ofi the stables and feeding-hbuses. This may be 
done eitHer by drains under ground, or by open pavfd chan- 
nels, and these should lead to a coinmjDii sewer or discharging 
conduit, which should be of sufficient height find width to al- 
low a person to go uj» dt and clean it. This general conduit 
should lefid to one or more* tanks or bfisins to which the liquid 
may be conveyed. ImHut this liquitl inay l)c pumped up f)*om 
the tanks, and conveyed in harrids to the groun ^ to be*nianu- 
ri‘d, or the tanks may have earth* litter, and other substances 
placed in them to absorb the liquid. The. dire«;tion of the 
large S(Avi‘r is shown l)y tlie line v \\ in the figure, and is laid 
out on. the sui>po.sition of the ground being flat. Should it be 
otherwise, it must be laid out suit the ine(]ualities of the 
surfa.(*(». • Tlie letters y /y show flie situation of the ta^ks. 

These various buildings, it is to be kept in mind, fire de- 
signed for a farm of the larger class, and where the aecommo- 
diition is sup]>os(*(l to he complete. )Vlie& tlie farm is smaller, 
not only iiifiy tlie diflerent buildings he diminished in size, but 
several of them may be di.spensed with, ht is to h(^ observed, 
howi*ver, thi»,t although on a smaller farm the same aceommo- 
dfition is not required as on. a hirgc one, yet tlie buildings can- 
not he reduced in jirojwrtion to flie diminished size of the 
farni. Small farms, accordingly, always require a greater eom- 
pai’ative extent of building tlnui large. The bffildings,. too, of 
which this general descrijition Iuls been tgiven, ar(‘ designed 
ibr a farm partly employed in breeding, and parfl^ in feeding. 
•Deviations ft*om the general design, therefore, will be rendered 
ne^^essary, in tin? of peculiarities alFecting the mode of 
managmnent. 

ThiLS, a farm where the i^iaii> purpose is the dairy, will re- 
quire iiiciveased accommoda'tiou for tlfc milch cbws, and less 
for other kinds* of cattle. The cliie^ object of attention in a 
dairy ffumi bpiiig the mileh^vowf, the accommodation for them 
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shouUl be commodious and l ompleto. \'ent ilatioii, ch^iuiliiu'ss. 
and water, are essential to thejiealtli oi* animals so miVJi con- 
fined as tltfc et-ws of a dairy. The dairy itself, or tlio lnnises 
for prcpnvwLi' tjic niiJIv, should he ut soni(‘ distunev from the 
cow-houses, and efHiivia of the yards, ajid either eoniieeted 
with, or very close to, the d\vellini>‘-Iioiiso. 

When a fai*in is near a large Jown, tlie buildings must 1 k‘ 
suited to this peculiarity of situation. On sucli a farm, the 
rearing and feeding of live-stock may not be earrii^d on at all, 
and only the raising of vegetable ju*od nee for sale attendcMl to. 
The buildings required for such a farm nee d be few and simjde. 
iNo feeding and shelter-sheds are recpiired, and there is no 
iieeJl of that extension of the range of l>iiildings whi(di is ne- 
eessiiry in tjie case of a rearing and breeding farm. 

Another class of farms, again, may be jmrely .stock-farms. 
On this class comparatively fejr hiiildhigs ar(‘ re(|uircd. ..Tbe.se 
are principally sheds for shelter to tlie young cattle, find low 
sheds with yards for penning* sheep Avhen occasion 4'eqnir(*s. 
There shouUl be a sjiare bouse or two for dilFerent i)urpo.ses, 
as for holding wool, the extent and nature of which will de- 
pend entirely ujiGn foe kind of farm. 

Beside.s the out-bouses of the farm, there are re<[uired a 
dwelling-house for the farmer and houses foi* lii.s labourers. 
The farm-house, in extent and accommodation, must general- 
ly be suited to the eireum .stances of the occupiiM* ; and the la- 
bouring man, when lu? resides upon* the farm, should pt»sse.s.s, 
in so far as his cottage* i.«; eoncerned, those d'Ocencies and com- 
forts which art suited to his eonditi'jn. 


II. ARTIFICIAL DIVISIONS OF THE FA KM. 

Where a coin.try is entirely in tillage, 1t is of less im]>ort- 
aneb that farms be divided h\^art1ficial harriers ; biit wherever 

' I 4 

live-stock is l:ept, this essential* to the proper keeping of the* 
animals, and to the profi'tablc occupation of the grounds ; and 
heside^s the purpose of retaining aied .se^paniting aipmals of dif- 
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feront kinds from one another, and of defcndinp the cultivated 
crops fft>m injury, fences servtj the purpose of sheltering the 
fields, and, when accompanied by ditches, of draining the 
ground. 

Tl^e fences of the farm may consist cither of st^ne-w’^all, or 
of lW(‘-f?nce, or of a combination of the live-fence and stone- 
wall, and sometimes even of an open ditch, a mound, oy a rail, 
stone-wall may either he formed of stoncjs ])uilt without 
cement, or it mav he Uiilt with mortar like common masonry. 
.Hut the last of these methods is rarely jiractised with the 
common fences of a farm. The cement in c of the stones witli 
mortar jldds, indeed, to the durahility of the wall, hftt tlieh 
the expense is too gT(\at in eommon cases. T he Avail, thercj- 
fore, for the ordinary ]:)urposes of tlu^ iarm, may gcmerally he 
huilt of stones alone, though sometimes Avith a little mortar 
merely for (*ementing tlie eoping, and occasionally for pinning^ 
or closing the int(U’stiees of the outsuh*. When stones cannot 
he obtained, brick may he suhsfituted. 

Tlie materials for building the dry-stone wall, as this kind 
Mf wall is termed, may he sandstone, Avhinstone, or any otlier 
stones of sutheient durability, l^oose sftnies taken from the 
surface*, termed land-stones, ansAver sullieiently Avell, if they be 
of j)roper size, and not too much rounded : but iii^thc latter 
ease, they j»rcs(‘iit too smooHi a surface, and’eannot be kept in 
their places Avitliont mortar. 

The implements to bo used in nuilding tlie dry-stone Avail 
are;, a mason’s hflmmor, a sjiade' or shoved fur clearing the 
ground for a tbuiidation, a*pick oj’ mattock, aneba frame of two 
upright j)Osts fixeel together, so as to eoi*^^spoiid with a verti- 
eal section of a jiortion of the Avail. (Fig. 2000^ 

' The lineW the intended fence being fixeel upon and marked 
oiv the ground, the sfonc^ for building should be brought for- 
ward, and laid doAA'ii on both sides, if possiWe, of tlie line of 
fence, but If not, pn one sielje. 

^ Pins baring fixed in the e'entre of tjie space tu be occupied 
by the wall, the vewkinan proceeds thus : — He carries his 
Avoodeij fraipe to soine distoice lllong.the line to b j built upon ; 
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liC'Sets it perprtidicular, which he is enabled to do by ineans of 
a plumb-line attached to it, an^ he fixes it in this j)Osition in a 
simple maimer, as shown in tlie fis:nre. He flien fixes another 
similar frame aj the place where the wall is to commence ; he 
stretches two cords between these two fraiuesj on tly* outsiile, 
and as t|jese cords corresjxmd with the outside of tht wall at 
a given he.iglit, he has a guide for building it of the ue<piircd 
dimensions. After having«built one ])orti(»n,'hc uses only one 
frame, the wall itself serving aftcTwawls the part of a frame ; 
for the cords being fixed to both sides t>f tiie wall, and then 
attached to the frame which is placed in advance, the workman 
has, a^ before, a guide by which he jiroceeds in building. 



The foundation j)f the wall should he laid on firm groninl, 
and when there fs not green sward to l)uild upon, the lorise 
earth should he taken out h\ the-s])ade, until ;) solid founda- 
tion is arrived at. In lunlding, the lurgi^st and fiatti*st .stones 
should be used for the fouudatioii ; and it*" 
is'verw desirahie, 4f the materials Used will 
allows to place stows at intervals of sutfi- 
cient .size ip lie across th(‘ breadth of the 
wall, so as to hiinl the Avail togetlier,^ and 
render it more secure. (Fig. 201.) * 

Different kiiifis of co]»ii?g may be |>laced upon the wall, to 
defend it. One of these consifts i^\erely of turf, two sods being 
laid upon the wall, with the eartlVy sides plac(*d towards each 
other. Another species of coping consists of large .stones, 
wdnch, being closely bnUt anfjwedged together, fjre cemented 
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by mortar. This is a complete and durable sj’rcies of c(»ping*; 
hut wli#n it is used, a row of flat 
stones should be laid oil the to]) of 
the wall immediately beneath the 
Roping, e.yd mjuje to pniject a little 
on eaeht^ide of it. (Kig. 202).* 

A \yall, sulhcient for tlie^ pur- 
poses* of the farm, may be 32. 
inches wide at bottom, 10 iiiehes 
wid*o at toj), and. including the 
coping, 4^ teet high. Such a 
wall, e.Nrclnsive of the exp(‘us<' 
of jiroeiiring and bringing forwaul the stones, may be built at 
from did. to 5d. the yard in length, at tlie present rate of la- 
boiir iM this country ; and 2 good cart-loads o^ stones will 
suffice for Imilding a vard. 

Tli(? advantages of the stonq-walL as com])ared with tlie 
live-fence, are. that it become;* u^eiul as soon as made ; that 
t can be formed in situations so unfavourable with respect 
to soil and climate, that the thorn and other plants eannot 1x3 
i"aisi‘d ; tinat it re«pnres m» nursing, nor Ihe other expenses of 
/leaning and ])nining which attend the live-fence : that it is 
not injur(*d or destroyed by the tn‘>passi*s of sluxjp and other 
nnimals, as tjie live bmee fre<pu*ntly is in tfn* early stages of its 
growtli : and llial it oeeni)fes litth‘ room, ami does not injure 
the growing ero]Ks by JUirbouring* birds and other animals. 
For these rc-ason#, there arc many cases in which* tlie stone- 
wall is the best species of fence. It is in an •« ‘special degree 
suited to an elevated country. Nothing^ indebd, is more to 
be desired in such a country than to obtain slicker ; and live- 
fences, wlnwo they can be reared, affionl a certifin degree of 
shelter, hy breaking fierce of winds. Jhit as live-fences grow 
for the most part feebly in very elevated sitiiji-tious, they there 
perform Wit iinpoVfeetly tint purposes of shelter. In such (ius« s, 
shelter is Jjetter oWined bjl the plantyig of wooj, which is su- 
jlbriorto fcne^ife in affording the meaifs of ihiproving the climate 
of a bleak country. 
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But, again, tl^e live-fence, accoinpaiiied with ditches;, has its 
advantages in the situations where it can be reared. # Not to 
speak of ibas«an ol)ject of beaut)^, in which it far sui’i)asses 
the stone-wall, it affords shelter, and, in combination w ith the 

f 

ditch, the ^leans of oaiTjing oft* water from the ground. * 
For this kind of fence, different plants of the Rose family are 
employed. These are armed with shaq) spines, and, brancfnng 
out in innumerable directions, form dense bushes. Of these 
l)lants, the most esteemed is (JrafirgusjOxt/acanlha, the Haw- 
thorn. 

The hawthorn is easily produced from the seeds of its fruit 
iiaw': It is best raised in the nursery, and, after being 2 
yoafs transplanted from the 'seed-bed, in flic manner of forest 
trees, planted in the line of the fence. 

The ground upon which thoms are to be planted, should un- 
dergo a complete preparation J>ydeep ploughing, or trenching 
Svith the spade, and by a thorough manuring. Attention to 
this ])reparation is very iufj)oHant, and will, in many cases, 
constitute the difference between success and failure in forming 
a thorn-fence. When the ground is tolerably full of vegetable 
matter, lime may be used as a iiiaimre. Hut wlien^ the soil is 
poor, both lime and dung should be em]>loye<l, and it is gi*ii(‘- 
rally advantageous to apply them tw^elve months or more l>e- 
fore the thorns arc planted. 

Having fixed upon the line of tne fence, it may be laid off* 
by means of poles, like the ridges of a. field, and marked upon 
the ground. The instruments used in the jw'aetieal o]»eration 
arc a common .reel and Hue, like tluit of* gardeners, and a rod 
of wood of about 6 feet in length, divided into feet and inches, 
with a piece cf wood fixed at right angles to the end of it, so 
as to’ measure off with facility the br(‘adth of tlio.dfteh, in a, 
direction perpendicular to the line 'aal' down. The instru- 
ments for working are a eonimou spade, a r.arrow-poiiited sho- 
vel, u common mattock, and a^forjt-]>ick. ‘ 

The line of the side qf the ditehl.along which the Jhonis are 
to be set, being marked Out by tlic rod and lint, and notchrtl 
by th<) spade, the w,orkniau tajees qtf a piirt of the earth from 
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tlic surface of the intended ditch, and lays it j^lon^^ tlui future 
line of Jthorns, this earth being laid about 6 inches back from 
the notched line, so as to leave what* is* called searcenient; 
or, if there be sward, a row' of sods are in like manner to be 
kiid 6 inches back from the notched line, with their grassy 
sides Hmjjierinobt. ITe then bcirts down the earth or sods thus 
laid*witli his s])ade, so as that the outer surface shall be in the 
line oftlie future mound, ami slo])ing a little baCkw'ards in tlie 
manner sliown in the followini^ figui*c, so tliat they shall be 
highest next the ditch. It is upon the row oF earth or sods 
thus placed, technically termed the thorn-bed, 'that the thorns 
to be phipted are laid. A further portioil of the surtac« of th-r* 
ditch is then strijit off, and thrown behind the dunm-bed. • 
The thorn jdants have, in the mean time, been prepared in 
till* following manner : — Kai‘h idant, Avith its ro(»^s and fibres 
as tak(jn out of the ground, is grasped by one linnd, wliile, with 
a sharji knife, the stem is cut through by a cut inclining np- 
wm’ds, so as to leave, exclusive «^)F ^hc root, about 8 inches of 
the stem. The jdaiits being thus prcjiarcd, may he ]mt in the 
earth again until they are ready to Ik* planted. This is dom* 
that tliey may be ])rotccted from frost, for.the process of plant- 
ing being performed in winter, every precaution is to be em- 
ployed to jircvent the young phuits from being injured. 

\\ hen a sullicient space of ground is rc5(l^ for being plant- 
(‘d, the ]>lants are to Ik* phibed firmly upon the thorn-bed, so 
that, wlicn the mound is •made, thoA' may project a very little 
beyond tlio surface, or rather just reach it. The distance at 
whicli they may be j)hintcd from one another, j^iay he about 8 
inches. AVhilc one or more persons are employ in laying the 
tliorns, another is to shovel u}> from the dTteli the loose mould 
immediatVlx; next the surface, and place it u]»on4he stems of 


the plants. This e.'ji'th, being compressed by the foot, tin* 
plants wdll be firmly fixed in < ^ 

their position, and so coven^d 
as to be out of tRe ri'aeh ^f M 


danger from frost. A section ^ 
of the hank \vill a])pear at this 
stage o/ tJic*()rocess, tis in Kig. 203. 
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A considerab][,e portion being done in tliis manner, the ditch 
is to be cleared out to its full 
depth, and, thp earth- thro^\Ti ^ ^ 
upon the bank. The mound 
is then to be rounded fit top, W 
and beat all around by the ‘ ^ 
shovel, 'a transverse section of the work when finished will 
apj)efir as in big. 204. 

This comjdetes the formation of the^hedge and ditch. The 
ditch should be narrowed to a spade-breadth at bottom, 'and 
the sides made to slope at an angle of 45°. The mound will 
iiccu])y*a somewhat larger space than the breadth of ^thc ditch. 
Tlni ditch must be so laid Vnit and formed, as to permit the 
descent of water. Where there are slight inequalities, it must 
be made dee])er at one part than another, and if necessary, 
the earth must be wheeled 5i\\fiy from the part where the ditch 
' is deej), to make iq) the niopnd where the ilitcli is shallow ; 
and soiqctimes, in the case *bf passing a hollow place, the water 
must be carried jiway by a dmin, cut through the mound and 
nnderncittb tho thorns into tho adjoining field. 

It is a very coinmcn pracficc* in making the ditch and hedge, 
to Jo/ivo tho srurrcinont or little spare Itetweeii the thorns and 
the eiliro iff the ditrh ; Initsi>tiH‘ do not aj»[>rfive fffthis sca?*ee- 
inent, eom'eiviin^ it i(t !»<■ uilneressurv, amJ the growth 

of weeds. "I he a«Ivantage. ing the M-areeinenl 

is, that it tends in ]»revet,t tli** fmm faliioL: d«»\vii into 


the ditc\i,*and leaviitg the roots of tlu* plaufs expoM’d. 

The; proper A’nne Vor perVorm\ng\the operation of pdauting. 

IS from Oeloher to the hegiwning of Mvvvcli, that is, during the 
period whenfX^egetation is inert. 

Following the piractice that has been describedo^ failure wiU 
be rare, excejit in situations entirely, uhsaited to the growth of 
the thorn. The plant, it will b(* seen, is- set on mould in a ‘ 
manner best suited to favour^its growth : and the, stem being 
laid nearly horizontally and covl?red with 'earth, sjioots forth 
fibres at every part* and' becomes itself a root.' • 

In place of one jnound and|\djtcji formed in the manner de- 


FENCES. , 


041 


scribed, two ditches are sometimes formed, witl* a inouiid be- 
tween, ami two rows of thorns. ^This kind of fence, however, 
is only mentioned that it maybe condemned. tJt* occupies 
more room tlian the sinijle mound, creates nearly double the 
exl^^icnse of^manajjement, and is not so fa vourable to tljc growth 
of tlioriis.i Tli(i only ease in which a double row of thorns 
and (fitclj oj* this kind should be formed, is in hollows, where 
two ditclies are rc(|uircd for carrying (►ff water. * 

I'Ikj fenee, then, as dc^cribetl, Is a bank of <?artli with 
a ditch, which animals can pass over. Tn its first stage^ it 
forms of itself a feeble barrier, and is subjei.’t to*be d(istroyed 
by aiiiiiials, passing over it. It must, theibfore, betlefondeti 
until it becomes an effectual barrier^ and this is done l>y inealis 
of rails or paling. 

PaliiigtConsLsts of horizontal rails, nailed to posts or stakes, 
I>lacetl vcTtically, and driven into tjio gi oiuid. It imxy be made 
wiili either two or three horizontal rails. The latter number 
is prefiu’ablc, and necessary wherf sdeep are feeding. ^ 

The rails arc formed cither of sawed or split wood. Wbcti 
tA\e trees are s\\v.\\\. \\\\\'^ W Vwt Uvi \ vw*.*. lA' 

.^ullicicnt size they slmubl be sawed, for tbiji makes the neatest 
and niosl durable paling. ild spruce, larch, or any 

other of the pine Liinl. will ausner: aval tluMiuantity of' these 
tree> in all parl> oi'iln- ( nimtrN i> fiow >u gre;i,t, that tlicy can 
be e\ei'\ nliere «»btained witi^ faeiliU, and at a ^ow price. 

( )f tin- >anie material jhe ^take^4^r<‘ tbrmed. These arc 
made about 1 ‘ I'eet Jong, ami .sharpened to a jioint. riiey are 
drivi'U into the round witl^ a mall to tlie dej)tiirOl about lo 
inches, and set at the distance of 5 or (> fee^from f)iie anotlici. 
The Jiori/(»ntaI mils are attached to them by stout»naiIs. 

^Anothcr^ipfrics of tewporarv which niny4ometiines 

supply the place of paiiilg^ is formed in the following man- 
ner ! — Posts or stakes, as for palin^g, are driven into the 
ground, and Jjranclies of treej-^ 0]r|brushwood of any kind, ate 
^warped or wattled found the Stakes. The hutt-eyds of these 
branches arc jdaced upon the ground ifl *wafj)ing them, and an 
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inclination is, given to them as in the figure. -A light spar 
along the top will render this spe- 
cies of fencft very complete. It will 
last as long as paling, and is moi‘e 
economifal, since the bushes and 
branches are of little value. ‘ 

One set of paling will generally last sufficiently long t(t allow 
the fence to attain to thje necessary height and streifgth. It 
is to insure this that the paling should not be put up sooner 
tlian is really required, so that, if the land he under a 6oursc 
of tillage, the paling need not be put up until it is again laid 
•‘uowp. to*grass. 

• The rails for the proteeteon of the fence may be placed upon 
the top of the mound. This fonns an eflVjctual barrier, in so 
far as it prevents animals from passing over ; but i\, docs not 
prevent animals that may be pasturing on the thorn side of the 
iitdd from reaching the young plants. They will rarely, in- 
deed, do much injury, iftileiss they pass over ; but all injury 
may be guarded against, by placing a row of paling along the 
edge of the ditch itself, so as to prevent access to it. In this 
way, indeed, therei.ui’e two rows of paling, which increases the 
expense ; but these rows need not in this case have each more 
than two bars, and if it is important to rear an efficient fence, 
without'thc risU 6f failure, it may be better to do the work in 
this manner. For the most pjstit, however, when there is a 
good ditch, one row of paling of liiree bars on the top of the 
mound will be found sufficient. 

The hcdgi^, mound, and ditch being formed, there is next 
to be considered the manner of managing the fence. The imple- 
ments required ^r this purpose are, first, those for weeding, 
and secoiiV, those for cutting or lopping the branches or twi^s. 

For the first of these purposes,^ tli 5 »t of weeding, a simplfe 
instrument w^l suffice, namely, a smalUspade, usually teiine^J 
ajiedge-spade, with a liamyc ajbout 3^ feet longj, and a blade 
about 5 inches broad^ 208]^ 

The instruments used for lopping or cutting may be tliree : 


Fitf. m. 
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The first is a slightly bent knife fixed to a handle, for cutting 
oflP the Aids of the twigs or briinches by an upward stroke 
(Fig. 207) ; or in place of this may be employed shears ; but 
the knife, it is conceived, is equally efficient, and more expe- 
ditious.. 

The nOKt instrument is one of the same form, but«of ^greater 
weight, and wdth a shorter and more slightly £urved bfade 
(Fig. 266 ). This instrument may weigh about 6 lb. ; it is em- 
ployed for cutting through the stems of thorns. ..'The other in- 
strument is a light axe, which is employed for the same pur- 
j)Ose. 
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The first object of attention, after the thorns arc set, is the 
young plants, which, we have seen, have bpen buried in tlie 
ground, with f^ne end just projecting to the surface. These 
will genei'ally pass through ti the day when they have l)(*gun 
to grow, but should they not bo able to make their way 
through, the earth is to be gently stirred with the hand or a 
stick, so as to open a way for them, taking ca<re, •however, not 
to rub off any of the buds. 

During flic first year of their growth, t^e plants ^jill recjuire 
little cleanings iind no pruning. Should weeds, however, s])ring 
uj) in quantity in the fii^t year, they must he hoed down. The 
Vnanner of hoeing is simple : The hedger, wdth Ws small spade, 
stands in theb ditch, and with lightitiorizontal strokes cuts do^n 
• the weeds ajiout the thorns. ^He may qlso^ if neoRssary, pro- 
' ceefl along the top of tlie mound, and, working downwards, 
cut such weeds as he may not bb ablq to‘ ncach from below. 
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After this, tlie*same process of cleaning should be perfonned 
at least once every yeaj*, and ^jencrally twice. The \frork may 
be done at ahy peViod in the year when the weeds are grow- 
ing ; but wlieR the fences (ire young, it is a good rule to per- 
form the 'operation "before the weeds rise in summer ayiongst 
the twi^i^s -of thorns. , 

The weefl^ that infest hedges are grasses of different kinds, 
of which the most troubld.son^e and difficult to be extirpated is 
couch-grass. %)ther plants, as docks of different kinds, thistles, 
and chiefly the way-thistle, chick-weed, and dead-nettle, goose- 
^ass, copimon resj;-harrow, Avild mustard, tufted vetch, and 
many others, form the common weeds of hedges. 

The other process in the management of the luMlge is that 
of pruning. This is intended to cause the i)Iants to grow 
bushy and thick, so as to form a barrier to animals. It*is simply 
performed by moans of the light knife (Fig. 207). 

During the first year the gi’owth of the hedge, it Avill rc- 
(piire, tt has been said, no pruning ; the second year, after the 
fall of the leaf, pruning may be begun ; and it is to be observed, 
that in all cases of pruning, the proper season is AAdien vegeta- 
tion is inert, and not when the sap is ascending. The thorns 
at this stage arc to be ])run- 
ed lightly, with ;jin upward 
stroke of the kiiife, a small 
portion also of the shoots of 
the top being lopped off. The 
same proec; s is to be annu- 
ally repeated, keei)ing the 
whole narrow at /op, broad 
near the l^pttom, and inclined from the bottom upufards in the 
manner shown in Fig. 209. ^ , 

When the thorns, under this sys'teni of yearly lopping, the 
lateral branches, and sUghtly cropping ihe top, have reached 
the height of 4 or 5 feet, tw^ intthods of luaiiagement may be 
adopted. Either the. whole miy be allowed to »grow to the * 
height to which it will natunilly grow, the only further pruning 
being to cut off such of the Wdorai branches as are overshadow- 




ven(;fs. , 


it4r^ 

ing tlio»e beneath ; or the process of pruning niiiy be continued 
yearly, ano as to keep the liedge at the proper height, namely, 
4 or 6 feet. 

This, then, is the simple management of the t\iorn fence : — It 
ii?, or oug^|t to be, every year weeded once Or twice ; and it is to 
be regulcrly pruned, so as to render it bushy, until it gets to a 
certain lieigli't, when it may either be allowed to grow up to its 
full size witliout further pruning, or be kept by an annual 
pruning at a uniform height. The former method is sufficient 
with*the fences of a farm, but the latter makes the neater *and 
more bushy fence, althougli it is the more expensive. 

Under tliis management, the fence will c\)ntiriue vigonJus lor ' 
a long period. Hut when at length, from any cause, it gets 
thin at the root, or shows symptoms of feeble growtii, or when, 
having reached its natural size, thelow^er lateral branches begin 
to fall off, a simple method of reivpwing it is to be practised. 

In this ease, the whole thorns ivre to be cut down to within 
a few inches of the ground, employing either the heejk^y i*ut- 
ting-knife (Fig. 20(1), or, wdien the stems are very strong, tlu? 
axe. 

In employing the cutting-knife, the hctlger stands in the 
ditch with his right hand towards the thorns, and cuts upwards 
with a l)ack stroke with his right hand. The stroHj) must in 
all cases be made o])li(|uely upwards and not downwards ; for 
the ettect of the latter motluXl Avould be to shatter the lower 
part of the stem, n.ndsnbj{jbt it to infury from wetni*ss. When 
the axe, instead of^the knife, is used, the workman stands in 
a different position. His le/thand is now nex^t tke hedge, imd 
he uses both hands in cutting ; the sti’oke, Ijpw^ev as before, 
being made oblicpiely upwards. But it is only vvhe-n the stems 
are very tlndi and old, that the knife will not effect the pur- 
pose. 

When tlie tliorns »re thus felled to within j^fevv indies of 
tlieir roots, t;Jui ground arouiiil t^e stems is to be carefully 
^cleanedJby digging ;* and the flirther opepitioii to he perform- 
- ed i« to dean ou^ the ditch, and replace before and around the 
thorns the oafth which had been 4ra\vu into fhe ditch by con- 
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tinued weeding. The stocks of the thorns will now be nearly 
covered to the top. Fig. 210^ shews the state of the fence be- 
fore the (Ktch is cleaiied out ; and Fig. 211 when the operation 
is completed. 

Fig. 210.. Fig. 211. 


* In u very short time after this o])eration, shoots will spring 
from the old steins with vigoui*, and thus the fence will be re- 
stored, when it will appear as in Fig. 212. There may be cases 
indeed, in which shoots 
will not spring from the 
old stocks. This indi- 
cates tjiat the hedge has’’ 
lived its natural term, and 
is the irremediable effect 
of age ; but in all cases in 
which the hedge possesses suflicient vigour, this method of re- 
newing it will be attended with the effects desired. 

And in cases in\vhich a thorn hedge is seen to have suffer- 
ed from previous neglect, this siiiiple mean may be employed 
to restore it. In this cascnalso, the opportunity is taken to fill 
up blank spaces in the line of the thorns.. For this purpose, 
the earth in tJie blank spaces should be completely taken out, 
and the spaces filled with fresh soil ; and in place of the haw- 
thorn, the crab may be planted, Jis being better calculated to 
succeed uiJJer such circumstances. 

In jdace of planting new thorns.,td fill up a blank, a prac- 
tice sometimes^ resorted to is, in the second year after the new 
sheets have sprung up, to ta^e ope of them on each side of the 
gap, and, bending tliem down, tQifix them with a crooked stick, 
to the ground, in Uhe manner practised by gardeners. Seme 
earth being tlien lajd upon ^he twigs, they will soon spring ii}). 


Fig.2J2. 
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and fill the interval of the gap,espe- FiK-Kia. 

ciallyiftMeeai'thof thegaphasbepn ^ 
filled with new soil, well dunged find 
limed. A gap renewed in this man- 
ner will appear f;s in the figure. 

When hedges ai*c lopped down to the ground in the planner 
described, they must be i)rotc{?ted until the new*shoots have 
attained a certain size, as in the ease of new fences. Jiut it is 
not usually necessary to .have rccfuirsc to palinjj;, because the 
thorns cut down furnish themselves material for forming a 
sufficient fence, termed a dead hedge. 

A dead hedge is thus formed: — The workman cuts the^items ' 
of the thorns into lengths of 3 or 4*feet. He foiiiis bundles? of 
these, mixing with them the smaller twigs, and compressing 
them so "that they shall adhere together. xVnother \>crson with 
a spade^ working on the line whi^;h the dead hedge is to occu- 
py, takes up a sod or spadefiil of euith ; and a bundle of twigs 
being handed to him, he places flielnit end of the biyidle in 
the hole made by the spade, and leaning against the earth 
thrown out. He then lifts another sod or spadeful of earth, 
and places it upon the but-end of 
the first bundle, compressing it 
firmly wdth his foot ; and in this 
manner he forms the line of the 
fence. The fence, when finished, 
appears as in the figure ;.b.nd a proper situation for it is on 
the mound inimedvtely behind the thorns. 

TJie plant which lias been especially refer^-cd tohs calculated 
for the hedge, is the hawthorn. But there are two father plants, 
similar in appearance, which are sometimes culthfited, either 
separately or intermixti^Twith the haw^thorn. These are. Pm- 
nus spinosa, the Sloe, and F^rus^ acerba, the J^Vild Apple or 
Crab. Both of these plants^grejv readily, and beai* ciittifig, 
but they are not so well suitefl for cultiv.ation for hedge-plants 
as the hawthorn. 

A plant sometimes cultivated ftr hedges^ though destitute of 
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spines, wliicli so particularly fit the hawthorn for its purpose, 
is the Keech, Fa^us aylmtica^ which forms a tolerably good 
fence, from tEie inasi:? of twigs which it sends forth when it is 
restrained in its upward or Literal growth by pruning. The 
Hornbeaiv, too, Carpinus lief ulus, is equally well, suited fbr 
the hed^e.as the beech, and is sometimes cultivate*! for that 
purjiose. 

The properties which fit the beech and the liornbeani for the 
hedge are, the facility with which thpy can be ])roduced, tlie 
manner in which they bear pruning, ami their fitness to grow 
on land somewhat low in the scale of fertility. Sometimes the 
beeclris mixed witli thorns, every second or third plant being 
a beech. Good fences may be jirotliiced in this way, but, in 
general, the simple thorn is the best defence against cattle, 
and an intermixture of other trees and shrubs injuro-s its uti- 
lity. The beech and the ha>vthorn b(‘ing of irregular growth, 
and the beech the most rajud, the latter tends to* j)rovent the 
growtl^ of the thorns, amf'offtm extirpates them altogidln^r. 

The Alder and the Willow form tolerable fences on niarshv 
ground, and grow on soils wIktc the hawthorn cmild not ])e 
produced ; and they may thus, in some cfises, be beneliciallv 
substituted for the thorn. I'hey may be twisted together, for 
which them pliable branches j)eciiliarly adapt them. 

The llolly, Ifex AquifoUmn^ has in some cases been substi- 
tuted for thi^ thorn. It makes Cm impenetrable fence, boars 
cropping well, and its veBduro does' jiot suffer in the severest 
winter. 'The objections to the culture of t;liis hardy plant are, 
the slowness with which it grow s, ^and the difficulty of raising 
it. The holly, indeed, does not grow so quickly as the thorn, 
but yet it can be raised in most situations if proper care be be- 
stow^ed. N i)t bedriug transplanting well, it may \ie Raised from 
seed oil tlie spot wdierc it is to gro\\, * c 

Another phyit, indigenous, cfisily cultivated, and growing 
even on moors, armed hlo wjjlli j^pines, and an evergreen, will 
suggest itsejf sis a fitting phint fqr the hedj|fe : this is the Com- 
mon Whin 01 * Gorfe, earopieus, 

A hedge of whin .may bo fqvnied tlms : — \ moiind ( Kig215), 
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is to be made G feet broad at bottom, 20 incites wide at top, 
and about 6 foot |{acli side is to be built firmly with 

sods, taken from the spot, the middle* is tp be ^llod up with 
loose eartli, and the top rounded over. A shallow <litch is to 
We left oi^eaeh side of the fenee with an interval or scareement 
of 10 ori# 12 inches between tile* diti*h or wall of sod. The 
whin-seeds arc to be sown alon^- the top of the inountl, while 
the earth is yet fresh and mtusi. A pound of *^eeds piU sow 
about 200 yards, and the best season for sowing the seeds, and 
consecpiently for making the fenci*, is during The months of 
March and Ajudl. This species of fence bccoines eom]dcte^in 
the socoHd year after it is made, and tkerefon^ i’b(|uires*nc 
rails. The Avhins should be pruned once ev<’ry year: upoi 
att(*ntion to this the success of the hedge maiidy de])ends ; anc 
the profier period of ])runing is in the mouth of fhine. Tin 
Avhin-hedge formed in this manner, is one of th(‘ clu'apesi 
fences that can be made*. T\w roots of the whins will pene- 
trate through every ]»art of th^ nif)uud, and prevent it from 
crumbling down, and the dense hush, formed at the height of 
6 feet, will be sullicieut to ]»revent the w ildest sheep and cattle 
from passing over. 



With this facility of gro^j'tli, cheajmess of production, and 
Sfteming litnesg of the plant for its pil^po:fes, it will reasonably 
be impiiredTw'hy it is that the \\^iin is so jittle used as a hedge- 
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plant in this and other countries. The chief reason is unfortu- 
nately a good one — ^the want of durability. Although a native, 
and, under cortainf. circumstances, hardy, it is very apt to be 
destroyed by frost. It cannot, therefore, be depended upon as 
a permanent fence. • Its duration indeed can, be greatly pro- 
longed by iregular pruning, bulb, under the best management, 
the whin is comparatively of short duration as a useful fence. 
When, however, a cheap .and immediate fence is required, 
without especial regard to the time it is to last, the whin will 
answer the purpose well. 

Thc'fences described are the stone-wall and the live-fence ; 
but 'sometimes the two maj be combined together, and form 
efficient fences. 

The most common of these is formed in the following man- 
ner : — A mound and ditch arg to be made in the way already 
described, but the one side is 
to be a u;all of stone, of halrtho^ 
breadth of a common wall, and 
4^ feet high, as shown in the 
figure. This fence is»thcrefore 
secimed on one side, and re- 
quires only a row of two-bjir pa- 
ling on the other ai(fe to secure 
the hedge in its young state. 

Another species of combined fence.is what is termed a sunk 
fence, faedd up with a <lry-stone wall, as in the following figure. 
Tlie base of the,, wall is 2 feet, and op the top is laid a coping of 
turf of l.J foot thiiViv. The thorns, when the wall has reached 
the ])roper height, arc laid ho- 
rizontally, iftid the stones so 
built ' that there shall be an 
aperture for eacji tliom, at the 
disti^nce from one anotheV of 
9 or 10 incl^s. The thorns 
laid in this manner wlllp dioot 
through the aperturesvbetween|: 
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the stones. This kind of fence is suited to situations in which 
one sidetis safe from trespass, as round plantations ; and as a 
security against any animals attempting tJo scale it, whins may 
be sown along the top of the mound. 

r 

Another point to bo considered with relation to the^fence is 
the trate. The properties of a good gate are,* that it shall 
combine with lightness the necessary strength, so that an equal 
quantity of materials sh/ill produce the strongi^st gfite. The 
strongest gate would be a solid piece of wood like a door; ]^t 
this would not fulfil the other condition of lightness. Instead 
of the solid mass of wood, a set of horiJ>.ontal l)ars Avflf fiHfil 
tlie piu’poses required. Tliese baf s must be at such a distance 
from one another as to prevent the ptissage of animals, and so 
connected as to be firmly bound together. 

In the gate represented in the^figure, there aye five horizon- 
tal bars, connecjted together by * 4 , diagonal from the lower to 
the higher corner. This eonstrActi?m, it is conceived,, will ful- 
fil, suHiciently near for practice, the purpose of giving the parts 
of the gate tin* greatest strength with a given weight of msi- 
teriaLs, Sometimes upright braces are iitiilcd to the gate, but 
these are not essential. 

Tlic gate may be hung upon two hinges ; or the heel of tlie 
gate may rest in a socket jilaced In the ground, as in the 
figure. The bars should ta^)er towards the fore part, so as to 
be lightest there, whieh^Uiminishea the tendency of the for(» 
part to fall down.. For a gate, when we regsu’d its t^indency to 
sint down at the head, iniiy be considered sis a bended^ lever, 
of whicli the fulcrum is at 13, the power and the w'cdght 
the centre of gravity of the gate, which.^in the case of the gate 
J)eing of uniform materials, will be represented in the lower 
bar at A. Hence by#ificreasing the length of BC in propor- 
tion to BA, the power of the hin^e at C to support the weight 
of the gatq is increased ; aijd tjiis power is further incrciised 
when the gate is made healier at its posterior pai^t, so as to 
bring the*centre of gravity nearer to B. * In practice, there- 
fore, tlie hinges should be kept at as great* a^distauec from each 
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otlier as possible, and the gate should be made light towards 
its anterior part. 

Fit?. 21a 



In the figure there are shown five liorizontal and two upright 
bars. Tlu‘ extremities of the horizontal bars are morticed into 
the two outer ujiright bars. Jlie diagonal consists of {v,i)lank 
nailed to the one side, and abutting on tlie upper bar ; and on 
the othcf side may be nailc^l ah upright brace. Tlie horizontal 
bars tapiT from the hinder part of the gate to the fore part. 
The length of the gate may be 0 feet, the height over the 
horizontal bars 3 fe<Jt. inches, the lower bar standing about 
six inches from the ground. 

Tlie posts may consist of wood, and should be well sunk in 
th(‘ ground ; and j\ny coarse kind of timber of suffiq^ent strength 
may be emidoycd ; or, wliat is beT.ter, when they can be pro- 
cured of the projier size, single stont,s of granite, greenstone, 
or any of the liarder rocks. The band of ,the hinge should 
pass through the wood or stone, as sjfiown in the figure, and be 
fixed by a bolt or'sciH^w-nut on the oj>]»osite side. The band 
of tlie latch and hinge slnmld in like manner pass through the 
post or stoneV and be fixed by a screw-nut. 

The latch may be of various forms 5 tluft shown in the figure 
is a spring of 2 /eet in length, to which at right angles, as is 
morr distinctly seen at c, Pig^ 2^0, is fixed a piece of iron, 
which passes ^through the ujiright Ibar of the gate. This^piece 
of iron, by means of*twd joints, ^cts as a lever when th(i haifd 
is jdaced upon it, and withdriifvs tlje latch. 
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Sometimes it is convenient that a gate sliaU shut of itself 
when oixmed. A good gate of this construction is represent- 
ed in Fig. 219. The upper hinge of ’tht) gate m lixed to the 
upmost bar, and is received into a socket in the hinge, us seen at 
/>, Fig. 22^. The^ad vantages of making theHi}>ptn’ hingi* move in 
a socket ^ire, that while si)aeo is given to it to move, .it js hi inly 
supported in its place; and that the means arb ahbrded of 
causing it to move smoothly by poiiring a little oil into the 
socket. The lower hinge is formed njion the I'a’inciple of af- 
fording two pivots or points of supptirt to tlie lower part of the 
gate. It consists of two iron platis jdaeed li<»rizoij tally, the 
one a little above the other, the up]>er being tixed ^o the’ ])bst 
and the lower to the gate. From* the lower j>art of the up|)er 
plate iiroject two small cylindrical pieces of iron, placed per- 
pendicrlarly as .sc(‘n at a Fig. 220. These are received into 
the grooves or hollows of tin; uik4>i’ plate, so tha.t tin; gate rests 
n])on the two upi’ight jiieees of iro/i as jiivots. I'he gate, when 
shut, has thus three ])oiiits of suppoi^, namely, the sock^‘t of the 
n])per hinge a.nd the two lower pivots, the former of which is 
thus jdaced at the vertex, aiul the two lattci' at the base of an 
isosceles triangle ; from wliieli coiistructiui it results, that the 
ga.t<‘ is oidy in a state of ecpiilibrium when, being sliut, it rests 
n]»on both the two lower pivots ; when opened acconlingly it 
must tend to regain its former position.* 

This construction, liowevor, is not good in the ease of tile 


* Fig. 2111. * 
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ordinary gateff of a farm. . They are apt to be torn off the 
hinges by the passing of loadc'd carts. ^ 

AU the mortises of a gate, and the parts at whicli the ‘dia- 
gonal and braces cross the bars, should be carefully coated 
•wiih \vjiitd lead ; anrd after the parts of the gate are joined 
togfithcr, the whole should receive two coats of oil paint. 

Fiirin gates have sometimes been made wholly of hammered 
iron. The Vmly objection to this kind of gate is, that it is apt 
to be bent. The wooden gat j of a good construction answers 
its purpose as well as can be wished. 

In speaking of the fence, 1 have said nothing of that which 
we are sipt to associate with it, as its almost universal acc(mi- 
paniment, the hedgorow tree. 

Were we to estimate the value of hedgerow trees by consi- 
derations of beauty alone, they would be beyond all price. 
Nothing gives sq clothed and lively an aspect to a country 
as these beautiful objects ; and tljr3 cultivated scenery of Eng- 
land is, on this account, amongst the^ richest any where seen. 
The tiiste‘for this species of planting in England is universal, 
and is riveted by habit and the earliest associations. 

The practif^al firmer, however, feels from ex})erience that 
in the hedge, the forest-tree is out of its place. Its spreading 
roots interfc^rc with and destroy the thorn, and jts* branches 
overshadowing it are also hurtful ; a,nd more than this, it ex- 

teiids tlie fibres of its roots into the adiiii.jent fields, and, the 

* . • * 

branches overhanging the coijg iij^ its vicinity, exclude the air 
which is necessary for the healtlijr growth of plants, and the 
labours of hiirvei^l. 
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[f profit, and not the gratification of taste i^ to be regarded, 

trees shj:)uld be planted, not in hedgerows, where all the value 

at which they will arrive will^rarely balance tjie , yearly loss 

which they produce, but in groves, belts, or masses, where the 

trees will really become of value as timber, wuthout injury to 

the fences and cultivated fields iirouiid. Were the loss sus- 
• • ...*1 
tained in England by the excessive multiplication of hedgerow 

trees to be reduced to calculation, it would exceed belief. 


III. CAPITAL NECESSAKY 1 OR THE FARM. 

The capital necessary for a farm is the sum which a faimer 
must possess, in order that he may carry on his business. Tliis 
partly depends on the customary degree of credit in a country. 
The farmer does not usually pay ready money for all the com- 
modities he requires, but trusts to tliat degree of credit which 
is common in his business. And the same remark aj|’q)lics to 
almost every class of traders in this country. A merchant 
rarely limits his trade to the extent of his ready money, but 
trusts to that degree of confidence whieb* exists ; and in this 
w^ay the greater part of the trade of this country is carried on. 

In like jiianner, the person who enters to a farm may not find 
it necessary to possess all the capital which would be I'cqiiired 
were he to pay for every thuig ; yet the nearer his funds ap- 
proach to this condition, the greater will be his security. Too 
.many engage in extensive farming on a loose and dmpcrfoct 
estimate of the funds required, and find, when too late, that 
they have miscalculated their means. 

A want of the necessary funds is often more injurious to a 
farmer, than even an obligation to pay a high rerjt. With an 
inadequate capital, he is impeded at every step. He cannot 
render justice to his. farm ; he must often bring his goods pre- 
maturely to market to supply his w^ants, and he will jiay largely 
for the. credit which he is coir,pelfed to seek. The farmer who 
ha: ready money at his command has,' likc^ every other trader, 
a great advantage over one who is forcci^j to seek credit, and 
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will be enabled to make a profit on many trausactioas on which 
the other would sustain a loss.^ 

liVliile, ^lieiiefore, if cannot be contended that a farmer, who 
lives in a country where credit is the soul of commerce, is not 
to avail liiyiself of this benefit, yet lie must be carej^ul not tf# 
iniscalculatja its eflects ; and, at all events, and like <?Y:ery pru- 
dent man, liS must make? himself acijuaintcd with t^^e real 
amount of his pecuniary obligations. This is the true princi- 
ple on which tlie capital reipifred for p. farm should be com- 
puted. The sum to be determined is that which the farmer 
has to advance, before a <piantity of produce is raised uj)on 
the' fann sufficient replace the advance, and supposing all 
payinents to be in money. 

But the amount of iiecesssiry advances differs great 1}" ac- 
cording to the nature of the farm, the mode of management 
to be pursued i\pou it, the jieiyod of emtry and the time of pay- 
ing rents, tlie manner of paying labourers, and a ninltitude of 
circumsj-ances dependent in Kical practice. To calculate fhe 
amount of capital, tlierefore, required in any case, it is neces- 
sary to limit the calculation, not only to a certain district, wntli 
a certain set of local«custoins, hut to .a given farm, managed in 
a given inauner. All, tlierefore, that can he done, in the (^ase 
of calculating the amount of capital required for a farm, is to 
give an example .of the manner of making such a calculation 
under certain siqiposed conditionf. 

In tlie following calculation, the Assumption is made of a 
fai'in situated in the south of Scotland. This district is se- 
lected, because there a beneficial ^coinliination exists of the 
practice of tillage aud rearing live-stock ; because a good sys- 
tem is establislied with respect to the time aud manner of [lay- 
ing rents an#^ labourers ; and because the system gf agriculture 
adopted there is in accordance witli, that which has beim de- * 
scribed in the ivesont work.^ In giving the calculation of*thef 
farming capital reciuired iiiid^r tl^e system adoptcebin this dis- 
trict, it will Jdc necesssiry that itsljieculiar local usages fee sup- 
posed adhered to. ‘These do npt, indeed, apply to other parts 
of the country ; Init the calfulatjun could not othei‘yvisc be 
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made correct, and it would not, therefore, servd as an exam])1e 
of the nianner of making such* calculations, which must be 
done, in the case of each farm, with a strict reference to the 
circumstances peculiar to that farm. * 

*The,fiirin is supposed to contain 500 acres, to conMst partly 
of cl^ arjd partly of turnip-soil, and to be managed i'A a five 
years’ ^jotation, thus 

Isty 100 acres in com, namely, oats.* 

2dy’*100 acres in fallow, faflow-crops, and tares, namely, 

60 acres in turnips, 
so acres in summer fallow. 

6 acres in potatoes. 

6 acres in tares. 

100 

Scf, 100 acres in com, with which are sown clover, and lyegrass seeds, 
• namely,. ** 

60 acres in barley after tUTilip|. 

40 acres in wheat after summer fallow, potatoes, aiM tares. 

100 

4th, 100 acres in young grass, namely, 

28 acres for hay and green forage. 

72 acres for pasture. 

100 

6th, 100 acres in grass dn its secoi^d year for pasture. 

600 acres. 

“ Under this systenf of management, the crops will succeed to 
one another in the ’Order mentioned ; and tijj^jfafm will eVery 
year be in five divisions, namely, 100 acres ifi oats, 100 in fal- 
low, turiiipfj, potatoes, and tares ; 100 in* wheat •a^d barley, 
1^ in young grass, and 1^0 in grass in its second year. 

Th;D period of entry Ss a'ssumed to be on the 15th day of 
May with respect to the land in grassy and the^and to be ip 
summer fallow, turnips, &c. ;^d^to the land bearing com 
«rops, when Jbhese are removed from tho* gnound ih autumn.* 
'This^^^species of entry, with certain variations, prevails over 
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a considerable^'part of England. The principal of it is, that 
the out-going tenant shall ha^o a crop in the last year of his 
possession, or, as It is termed, a way-going crop ; but that in 
the iQonth of iMay of the same year, he shall give up to the 
entering tenant all the land ip gi'ass, and all the land which, ^n 
the regaljtr ^course of management, would be in fallow or fal- 
low-crops, apd wliich the entering tenant accordingly works 
for his own use. The oiit-gping tenant having sown his crop, 
has no furtho^' use for the houses upon the farm^ and these, 
•therefore, the entering tenant takes possession of in May. 

, Undertthis supposition, the entering tenant has no corn-crop 
ip the first year of his possession. He reaps the first crop of 
corn in the second year. *We may assume, that this crop is 
not really* available to him till about the middle of November 
in the second year, that is; till 18 months after his efitry. But 
the crop upon an arable fartn being the chief fund of p tenant 
for paying his rent, and Replacing his advances of all kinds, wc 
may assume that it is not till his crop is really available, that 
the fund advanced by him as farming capital has been replaced. 
To calculate his advance of capital, therefore, we are to reckon 
all the charges to which he has been subjected during the first 
18 months of his possession, deducting, however, any sales of 
produce-^^hich moy have been made during that time. These 
^ advances will be conveniently divided into ckisses, as Imple- 
ments of the Farm, Livc-StockJ &c. 

1. iMrLHUaNTS OF THS P^AKM. 

i ’ 

Tlie first calculation to be made with respect to the imple- 
ments of tfie farm, relates to the number of ploughs to be kept 
regularly \it work in tilling it. Upon this depond the iiumjper 
of horses to be employed, and the number of ploughmen. 

The manner of deterpaining the number of ploughs or teams, 
is by ascertaining the extent of ground to be , kept in tillage, 
and by assigniiig^for^this such^a number of ploughs •or teamj^ 
as experience shows to be necessary for wbfking the fartn. 
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Under a perfect system of labour, one man wbrks two horses ; 
and this team will do all the labour required in the proportion 
of one pair of horses for every 60 acres Kept in tillage. In 
the lighter class of soils, one pair ofliorses wiU work 60 acres ; 
but it wiH be better to assume §0 acres as* a mediuzA. On the 
fanq, thtn, to which the present calculations retpP, (> pairs of 
horses^will require to«be at work, there being^in tillage each 
year three of the five divisions gf tfie farm, that is, 300 acres. 
The,humber of ploughs»will accqrdingly be 6, and that of har- 
row's and various other implements will bear a certain propev- 

tion to this number of ploughs : — 

• 

6 Ploughs (Fig. 7) at from L.3, lOg. to L.4, — average 

L.d^ 15s. . . . . . L.22 10 0 

But ploughs may be constructed also of wood,, 

• which answer the purpose perfectly well. The 

expense of these will be ffom L.2, 10s. to li.3. , 

6 Pairs of harrows made of wood (Fig. 16). at L.1, 7s. 3 2,0 

1 Roller (Fig. 23), . . * . . 12 0 0 

There may be further added : 

1 Grubber (Fig. 21), . . L,10 0 0 

2 Pairs of lighter harrows for sowing 

gross seeds, . . • * 2 14 0 

L.12 14 0 

But the grubber, though a liighiy useful, is not an 
absolutely necessary, implement of tlic fariA, and 
need not be included m the amount of cax>ital ; 
and for the same reason the lighter harrows for 
sowing grass- seeds may be omitted. 

1 Broadcast sowing-machine (Fig. 31), 10 10 0 

1 Turnip sowing-machine (Fig. 35), O’ 0 0 

Besides which^ the nature of some ianns«nay re- 
qu^,— , 

1 Machine for sowing corn in rows, 

(Fig. 29), ^ . . L.10 0 0 

1 Bean-barrqw (Fig. 32), or better 
the machine (Fig. 33), tlie price 
bf which OS now, . L.l 10 0 

• * 1.11 10 

eSurried forWaad, L.59 2 0 
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Brought forward^ 

Hoeing-plougbs (F^^. 36 ), ^ . 

Tunfip %orsc4ioes (Fig. 37), with mouldboards 
(shown in Fig. 38), .... 

1 Thrashing-machine of 6 horse power (Fig. 43), 

This is upon the supposition that horses aite em- 
* plo 3 rcd ; but should winter or steam be used, 
therfj will be ar increase- in the ^rst cost, al- 
though a great economy in the subsequent ex- 
pense.. 

Winnowing machine (Fig. 45), . 

1 Turnip-slicer (Fig. 47), . 

Ahd although^not absolutely necessary, there may 
be,' ' ' 

1 Chaff-cutter (Fig.*62), L.7 0 0 

1 Steaming-apparatus (Fig. 53). 10 0 0 

And, though less important still, 

1 Com bruising-machine, 7 10 0 


L.59 2 0 
*>600 

9 0 0 
100 0 ^ 


5 10 0 
I 10 0 


L.24 10 0 


12 Single horse-carts (Fig. 51), • . . - 120 0 0 

6 Sparred carts, without axle and wheels (Fig. 56), 24 0 0 

1 Water-cart (Fig. 58), . . . . 9 0 0 

Churn and other utensils of the dairy, • . 10 0 0 

This may be the amount when the dairy is the 


^affair of the household ; but, where a regular 
dairy is ckablished, a corresponding set of im- 
plements must be obtained. 


2 Wheelbarrows (Fig. 60), 

# 

2 0 0 

1 Ha^dbarrow (Fig. 61 )) 

. • . 

0 5 6 

2 Spades (Fig. 62), 

. . 

0 9 0 

6, Broad-x^ointed liuie*shoyels (Fig.^.63), 

1 'lO 0 

4 Narrows poiiJteu shovels (Fig. 64), 

0 18 0 

1 Matto<j^ (Fig. d5), 

• 

© 

c 

1 Pick-^e (Fig. 60), 

. 

% 0 5 0 

1 FooUpick (Fig. 67), . ’ 

• 

• 0 7 

1 Mall (Fig. 72), 


. 0 ^2 0 

1 Hammer ^Fig. 71), ^ , 


0 *3 • 

1 Sledge (Fig. 70), ‘. 

. 

^ . 0 4 6 

1 Axe (fig. 69), ^ 

i 

.,046 

1 Saw (Fig. 68),‘ • . . 

- 

». 0 o' 


Okrried forward. 

I 4 . 35 I 0 6 
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Brought forward^ 

L.351 

0 

6 

6 Three-pronged forks (Pig. 73), 

V 

1 

8 

0 

6 Small three-pronged forks for spreadipg dung (Fig. 74), 1 

1 

0 

2 Dung-drags (Fig. 81 ), 

• • 

• * 

• 0 

6 

0 

2 Mud-scrapers (Fig. 82), 

* % * 

0 

7 

0 

6 Forli;^, long JFig. 76), 

»• • . 

. 0 18 

0 

6 S'or^B, short (Fig. 76), . * . . 


0 16 

0 

Id Wooden rakes (Fig. 78), . 


•o 12 

6 

10 Tkirnip-hoes (Fig. 7^), ? 

• • 

•0 14 

2 

2 Tumip-pickcrs (Fig. 193), ^ ! 


0 

4 

0 

\ Spade for cutting turaips (Fig. 51 ), 

• 

• •• • 

0 

6 

0 

2 Hedge-knives (Figs. 206 and 207), 

• • 

0 


0 

1 Fledgc-spade (Fig. 208), 

% 

• • 

0 

do 

4 Scythes, 3 long (Fig. 80), and 1 short, 

with straps 

• 

• 

• • 


and stones, . . « . 


1 

9 

0 

12 Sickles (Fig. 124), 


0 12 

0 

1 Ilay-knifc (Fig. 83), 

* • 

0 

4 

6 

10 Weed-hooks (Fig. 123), 


0 

6 

0 

2 Throw-crooks (Fig. 133), % . 

• • • 

0 

3 

0 

2 Long ladders of the respective lengths of 24 feet and 




16 feet (Fig. 84), . t .• 


2 

0 

0 

4 Short ladders, 8 feet (Fig. 84), 


•l 

4 

0 

4 Poles for laying off ridges. 


0 

4 

0 

20 Binders for cattle (Fig. 188), . » 


1 

10 

0 

2 Pair of slicep-shears (Fig. 195), 

t 

• • 

0 

9 

0 

1 Stool for sheep (Fig. 197), 

• • 

0 

4 

0 

2 Shecpracks (Fig. 194), 

• • 

2 

% 

4 

0 

4 Straw-racks for cattle (Fig. 186), 


1 

12 

0 

] Cane ])roflang. 


0 

7 

0 

1 Stomach-pump, . ^ . 

L.3 S 0 

« 



1 Marking iron for sheep <Fig, 196), * 


0 

Jt 

2 

0 

10 Sheep-nets of yards each. 


6 

u 

0 

200 Hardwood stakes, ^ . 

• • • 

0^ 

16 

0 

1 Grindstone (Fig. 86), 


1* 

0 

0 

1 Weigliiiig-inachine for wool and grain, ^ 

^vitff a set of 




•freights. 

• 

2 

0 

0 

1 Steelyard for we^hing hay and straw, only ne-^ 




ccssarj" on cerftiin farms. 

L.IO 0 0 




Tubs for pickling Avheat, . , . ^ 


0 

i 

0 

Vcssel/or holding grease, ^ . 

. 

0 

> 

r 

C/irt-hamess for 12 horses 69), 

• 

41 

2 

0 


forw'jid,. 


Ii.421 18 2 
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|(F!ff.8C), 


Brought forward^ 
Plough-harness for do. (Fig. 14), 

Bopes for 6 com*cartfl^ • « . 

Saddle-horse furhiturc, 

1 Com-chest,f .... 

1 Com-Qhest for saddle-horse stable^ 

6 Currycombs for farm-horse stable^ 

1 Currycomb for saddle-horse stable, 

7 Brushes (Fig. 87), . * 

7 Mane-combs (Fig. 88), ' . , 

7 Foot-pickew (Fig. 89), 

^ ? Small Forks (Fig. 77), 

6 Pair of mouth-bags, 

‘2 Stable*lanterns, • . 

C Hand lanterns, . « 

1 Pair of horse-scissars (Fig. 90), 

1 Oil-flastc, . 

3 Water-pails, 

2 Riddles for.whcat, . » 

2 Riddles for barley, 

2 Riddles for oats (Fig. 140), < 

1 Slap-riddle (Fig. 139), 

1 Sieve, 

2 Close-sieves (Fig. 141), 

1 Corn-measure (Ffg. 142), . 

2 Wooden shovels (Fig. 143), 

2 Brooms, 

4 ' ^ 

2 Bam -sheets, 

•100 Sacks, to contain 4 bushels each, 

1 Loadnbarrow (Fig. 144), . * 

4 Sparred barrows for carrying com (Fig. 138), 

Or the canvass-carriers, 4 at 3s. each (Fig. 737), 

Ii.0:12,:0. 


L.421 IG 2 
12 0 0 
‘l 10 0 
G 4 G 
. 2 10 0 
. 1 0 a 

• 0*7 0 

• 

•Or 14 0 
0 3 6 
0 3 6 
110 
8 0 0 
. 0 10 0 
0 4 0 
0 1 6 
0 16 
•0 12 0 
0 5 0 
0 4 0 
0 4 0 
0 18 
0 3 6 
0 3 0 
0 10 0 
0 4 0 
0 0 6 
10 0 
10 0 0 
0 10 0 
5 0 0 


Amount of Implements, L.470 4 4 


2. Live-Stook." 

J!he farm, it has been* seen, is to be managed by 6 pairs of 
horses, regularly employed m ploughing, and in otheu labours 
of the farm. 

Besides the regular teami.. there should be a* spare horse. 
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which may he a breeding mare. The uses of a spare horse 
are, th^t by it many little operations can be performed, — as 
carrying water, going to markef for articles reqnjre^ for house- 
hold use or the farm, bringinghome green forage and the like, — 
without breaking in upon the regular labours. .’It is necessary, 
too, (Jh such a farm, that the fe^riner have a saddle-horse, as 
beitfg indispensable for that economy of time which bn every 
considerable farm inuU be studied. 

The stock of liorses may be l^ierefore stated jthus : — 

• •. 

13 Worlv -liorses, jit Ii.30, . . . , Tj.300 

1 Saddle-horse, . . . . 30 0 0 

• » > 

L.420 0 


To k«ep up his stock of horses, the farmer shoulfl endeavour 
to rear one colt every year. Now, the colt being broken in 
after fie has completed this third year, there will be 3 colts on 
the farm in addition to the stock mentioned ; so that the re- 
gular stock of horses upon the farm after a time will te, — 

13 Farm-liorscs. 

1 Saddlo-lior.se. 

3 Colts. 

17 

The next class of live-stjck consists of sheep and cattlfe. 
To detennine the immbor and kinds of these, wc thust eonsi- 
' der, 1^^, The quantity land which can be assigned for kecp- 
ing'tlicm after the horses are supplied ; and 2fJ, The mode of 
miinagement which it will be expedient pursye. 

The quantity of land in grass, it has been seej), i.s — 

Of youiig^Tfiss, ^ . . . . ^100 Acres. 

,, Of grass in its second yeSr, . . . 100 

200 

SThe' quantity of the young ^ass reqtiircJfl for hay and forage 
to the horsA may be thufe computed : 



a^cwt. 

S3j 


1 Siddle-lHitM. iMjrfiirO moMba *t 14 Jb. per day,’ 

Add for cwe^ in .winter, colte, and contin^cies, 

w * 

To produce tills quantity there wiK be rc^quircd, nt the rate df«W ewt. 
to the acre, . * . ^ • . . lb aen s. 

And, to soihjthe farm-horses, at the rate, of ^ acre 

- each, tliere will be required . . 11/ acres. 

' For the saddle-horse ... I 

— 10 

2H 

The young grass in all is . . • 

Which leaves to he depastured of the young /;*rass 72 

And tliere are of grass in its second year to be depastured, 100^ 

Making of grass ^o be depastured in all, 172 

This ground may be depastured partly with sheep, partly 
with cows, and paiatly with oxen in tlie course of being reared 
and fed. It is usuah when there is young grass upon a farm, 
to give it, as being the richest and most succulent, only to the 
ewes with lambs, and to the stock, wlicther of sheep or oxen, in 
the course of being finally fattened. But we may suppose, in 
the special case of the fann in qiv‘stion, that tlie whole of the 
spare youdg grass, 72 aeroj, is depafcjured by sheep ; and that 
the whole* of the older grass, 100 acres, is ^le]>astured by the 
cows and oxen, We have first tq consider the number and 
kinds of sheep whiSh 72 acres of new gniss, together with such 
a supply of turnips as^will suffice for the sheep in winter, can 

maintain. - ^ < 

Now, it is conceived that this quafatyty of pasture, with a 
proper supply o£ turnips, wiU^ upom land of'good quality, main- 
taitt a regular breeding stocky of ^120 Leicester ewes, that is, 
G scores, in the followi;ag mannea. 

The ewes, amounting •tol20» may be expected, under a pro- 
per system of mansigement add feeding, to produce ea<:h year, 


410S 

m 
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in the months of March and April, such a number of lambs as 
that 1^0 shall arrive at full maturity ; and these lambs, for the 
sake of easier calculation, maylbe supposed to cpnsist, one-half 
of males, and one-half of females. 

In the month of July, after being weqned/these lambs re- 
ceivd the namh of hoggets or hogs. There are, therefore, 

upOii the farm, in each July, of sheep produced in \he same 

• * • ‘ 

year ? — 

90 wether-hogs. 

90 ewe- hogs. * 

180 

The ewe and wether hogs, under the system of inanageftient 
before explained, are to be penned together on turnips during 
the first winter. They will consume about 13^ 'acres of tur- 
nips, that is, I of an acre for e^ery 10 sheep ; and if we allow 

acre for £he ewes in the season of lambing, there will be 
15 acres in all of turnips consiimed by the sheep. 

Now, the ewe and wether hogs acre penned on turnips till the 
month of April, when they are turned out to the fields to pas- 
ture. In the beginning of June tliey aro shorn, and then they 
receive the names, — ^the male sheep, of dinmonts ; and the fe- 
male sheep, of gimmers. The dinmonts ai’e no^ to be sold, 
and as many of the gimmers as it is not necessary to keej> 
upon the farm for breeding. 

The regular brecdingj-stock upow the farm is 12!D ewes ; and 
these ewes may ^e supposed to be kept on the farm until they 
have borne each lambs for three successive years. Under this 
system, one- third of tlie ewes, that is 40, will be disposed of 
each year, and their place will be supplied by 40 young ewes 
or gimmere raised upon the farm. 

Now, after shearjpg; the sheep in June, there were 90 male 
sheep or dinmont» to be disposed of ; and <if young ewes or 
gimmers,, there were 60 to be disposed of, the odier 40 4)eing 
reseisvcd to receive the ram in Oc^bpr, and si\[3ply thejplace 
of the 46 old lewes. 

Under fhis system of ipana^ement, fhpn, the ewes add, in 
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each year, to the atock of sheep, 180 , and an equal number of 
sheep are disposed of, namely ; 

90 divmonta ; * 

50 gimmers ; 

40 old twes. 

• • 

J80< 

The sheep-stqck on the 15th of May iireach year, wilt tiiere^ 
fore stand thus ; — 

I' 

120 ewdS, witli their lambs ; 

90 wetlier-hogs ; 

9(^ ewe-hogs. 

To which add, 

2 rams. 

302 Sheep, with 180 lambs. 

These, then, ^re the kinds f{nA numbers of sheep which the 
Varmer ought to procure whenjie takes possession of the grass- 
land of lijs farm on the 15fii of May. But it may be difficult 
or impossible for an entering tenant to procure at once the pre- 
cise kinds of stock which he requires. All tliat he can do, 
therefore, is to make* the nearest approach to it that circum- 
stances will allow, so that he may, as soon as possible, be able to 
bring his st^ck into the regular course of management which 
he proposes to adopt. He may purchase at his entry, — 

120 Leicester ewes, with their lambr> nt 00s., . L.360 0 0 

40 Ewe-hogs, which will supply an filial number of 

tile worst of the old ewes in tlie same year, at 30s,, 00 0 0 • 

2 Shearling ranis, . . . . . 10 0 ' 0 

162 L.430 0 0 

This, thcn, 4 maybc supposed to be the capital advanced for 
sheep-stock in the first year. 

Tiro next class of stock cons^ts yf the cows and oi^en. For 
thesp tliere a^e to be qssjgned IttO acres of grass for* pas- 
ture, and such a quantity hf tun\ips as will maintain and feM 
them. 
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It may be assumed that there are 10 cows kept upon the 
farm, ^nd that these 10 cows, besides supplying the household 
dairy, will rear 20 calves. * • . ^ , 

Now, the manner of management may be that formerly de- 
• scribed as applicable to a stock of oxen. , The*20 calves, in the 
first^year, after being weaned, ^e pastured, and fed on turnips 
and straw ; in the second year they are pastured, and in the 
secofid winter likewise fed on turmps and strawv. They might 
then be killed fat ; but we may suppose^ so to render the 
management here pointed out practicable u]\>fl every farp pro- 
ducing turnips, that tlicy are pasture 1 for a third summei^tod 
put to fatten during their -third winter, at the cJOnclu^ien of- 
which they will have comideted their third year, and be, in the 
language of farmers, three years old. A part of these will be 
heiferi^, but it will be unnecessary to embarrass the calculation 
with this supposition, and therefore we may suppose them to 
be all males.* 

Under this system of managem«At the stock of oxen, on the 
15th of May in each year, will bt>; — 

10 Cows. 

20 Calves. 

20 One-year-old steers, that is, steers that were calved in the pre- 
ceding year, and have now completed their first year. 

20 Two-year-old steers, that is, cattle tliat have ftompleted their 
•second year, and are to be fed on turnips in the follo’mng 
winter. • 

20 Three-ycar-old oXen, feedin^f on turnips, and *now quite fat. 
But these may have been disposed of befofe tlie 15Ui of 
May. 

1 Bull. ' 

91 

The number of cattle belonging to the farmer^ to be pastured 
upon the farm in cj^ch year is, — 

10 Cows. 

20 jUalves. 

20 One-year-old steersJ^ 

20»T wo jy ear-old steers. 

1 Bull.* 
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And this, therefore, is the stock to be purchased on the 16th 
of May in the year of entry. It may not, perhaps, be practi- 
cable to get ,thQ precise kinds of ^i;ock required in the first year, 
but a near approach to it may generally be made. It may, 
therefore, be su]\posed that the capital advanced in the firsts 

year for this class of stock is, for — 

• * " • 

10 Cows, called, and which have received the male, L.120 0 0 

20 Calves, * . . . .**.*'. 30 * 0 0 

20 One-year-old steers, at L*.7, 10s., . 150 0 0 

20 Two-ycar-old steers, at L.12, 10s., . « . 250 0« 0 

^ Bull, one- vjpar old, . . . 15 0 0 

. W * . L.565 O 0 

Hdre is to be noticed a m&tter of entirely local usage with 
respect to the manner of paying the regular servants of the 
farm. Thcy*are paid partly in money, but chiefly in produce ; 
and one of the articles of prodvee is food, winter and sumrner, 
ioT a cow. Each cottager, then, keeps his cow, an admirable 
arrangement, conducive in an drninent degree to the physical 
comfoits of the labourer, ancl deserving of universal imitation 
in the British Islands. We shall see, in the sequel, that there 
are 9 regular cottagers upon the farm. Besides the pasture 
required for the 71 animals before enumerated, therefore, there 
must be a svflicient ^quantity for the 9 cows, the property of 
the cottagers, that is, for 80 cows and oxen in all. 

The quantity of grass-land to bis depastured is 100 acres, 
which will suffice, if the lafill be of gy)od quality, to pasture 
the quantity of cows and oxen mentioned. But they will also 


require the following quantities of turnips ; — 

20 Cjjlves wiir requirj" j acre each, . . 5 acres. 

20 Oiic-yeur-4®ld steers,^ J acre each, . . 15 

20 Two-j'eofrold steers put to fatten, 1 acre eacli, , 20 

19 Cows, including those of the cottagen|. ai>out 1 acre each, 44 

1 Bull, . . . . . ^ . 4 

80^ , 45 

_ _ 1 ^ 


If to this be a(|.ded the 15 acres required by t^e sheep stock, it 
will be seen that the clivision of the farm which is to be in tu^ 
nips every year will suffice for keep^^-and feeding *the stock. 
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The next class of live-stock is attended \^th no difficulty, 
namely, the swine. These will soon breed up to the quantity 
required. At the entry in May, there may be^purchased, — 

2. Breeding sows, at Ii.2, . . . , . L.4 0 0 

1. Ypung bo^ar, . . : ' . , 10 0 

. ' 0 0 


The remaining class of live-stock consists of poultry. This, 
like the last, will quickly breed up to tlie nun^ers wished for. 
In tlie first year may be purchased, — 


20 Chickens, 
12 Hucks, 

8 Geese, 

3 Turkeys, 


, LJ. JO 0 
• o"io 0 
0*12 0 
0 16 0 


L.3 16 () 


The capital, therefore, advaujsed for the different classes of 
live-stock will be as under: — • 


1. Horses, 

2. Sheep, 

3. Cattle 

4. Swine, 

6. Poultry, 

L.1423 16 ^ 0 


3. Seeds. 


430 o 0 
665 0 0 
6 0 0 
3 16 O 


Previous to the period,wheri the farmer takes^ possession in 
May, there ought to have been sown the^’ass <ind clover seeds 
on the division of the farm which, in ,the regiitJar course, is to 
be sown with them. The out-going tenant, hffwevcr, has no 
interest in sowing tjiesc? seeds, of which he does not rejip the 
benefit ; but the entering tenant cither sow£*them, or pays the 
cost of them to Ijis predecessor;. Now, supposing the saAie ro- 
tation to have been hitherto adoptqd^^s is now.to be adjjpted, 
there wfll he a division of J.00 adres to be sown with grass^ 
seeds,^namely, that which is id whe^t ^hd barley. 
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100 acres sowi^ witb perennial ryegrass seeds^ at 1 bushel per acrej 
and 3s. per bushel^ • 0 0 

Clover s^edi^ 10 lb. per acre> at*10d. 

per lb. " 41 13 4 

L.6C 13 4 

And in tfie second Spring there^ ivill be an equal 

q^ian/ity to be sown^ . . . 66 if 4 

Tares to be s^wii in the first year for diorses * 

and pigs : — 

« 

6 ^cres, at 3 bushels per acre, = 15 buslicls at 5s. 

^ per bushel, . . . L.3 15 0 

^ slmilar^quantity hi the second ^'^cqr, 3 15 0 

7'10 0 

* fl 

Arrangements too should be made in the first 
year to plant^potatoes ; and here it is to be ob- 
served, that, by the practice before referred to of 
{laying the labourers in kind, each cottager is * 
allowed to plant a quantity^f potatoes, equal to 
about i acre. The farmer himself may plant,— 

IJ acres for household use, at 24 bushels per acre, 
at Is. 4d. per buj^hcl, . . L.2 10 0 

1 acre for jiigS, . . . 1 12 0 

2j acres for cottagers, . . 0 0 0 

, ^ 4 8 0 

5 acres 

* « 

The further seeds to be sown ii^ the year of 

entry are — ' 

I 

60 acres turnips, at 2 lb. per acre, = 120 lb. c\t 
J)d. pcrlb.. . . L.4 10 0 

The same quantity in the following year, 4 10 0 

• 9 0 0 

There is no^^eorn to lie sown in the spring of 
the year of entry ; but in the autumn o|: the same 
year, the division^ of the land in summer-/al}ow, 
namejy, 40 acres, is to be sowii : — 

^ f V ‘ 

acres of jyheat, at 3^ bushels pc« acre, z= 120 
bushels 6s. 8d. j^cr bushel, . . , 40*^ 0 0 •. 

ftirrict? forwai^, L.174 f. 8 
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Brought forward^ L.174 4 8 

In tlie spring of the second year are to be 
sown^he oats and barley, namely, — <* ' • • • 

100 acres of oats, at 6 bushels per acre, = $00 
, 4)ushcls M 2s. fid. per bushel, . • . " . • 06 1«3 4 

00 ncres of barley, at 3 bushels per acre, =: IfiO , 

, bushels at 3s. fid. per bushel, . . •. , 33 0 0 

L.273 18 0 


4. Manures. 

The dung made in the pre(*edlng winter has not at tlfe pe- 
riod of entry been applied to the land, because the land to be 
in turfiips and summer-fallow, to which, in the regular course, 
it wpuld be applied, are not yet ready to rec;eive it. In the 
practice of the district in question, there is almost general 
stipulation in the leases that this dung shall be giyen to the 
entering tenant, who either receives it free of charge, or pays 
his predecessor the value. 

Making this latter assumption, the quantity of dung may be sup- 
posed to be 10(X) tons, which, at 6s. 3d. per ton, L.312 10 0 

A tenant does not always lime his land in the 
first year of his possession, jjnd yet it is often very 
important that he should do so. ^Let it be sup- 
posed tliat he limes 40 acres in the summer of 
the first year, ^Jid an equal quantity in the sum- 
mer of the second year. 

fiO aRres, at 144 bushels per acre, = 11520 huslifls 
at fid. per bushel, prime cost, L.144 0 p 

Tolls and other (^iarg«s, the distance 

being supi¥)scd 12 miles, at the ^ 

rate of l:}d. ner bushel, * 60 0 0 

20l 0 0 


L.51<no 0 
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5. Labour. 


The fanT<-s6rvante,'it has been said, are paid partly m pro- 
duce and partly in money. The cost to the farmer may be^ 
computed thus, though the value to the receiv/sr is considera- 
bly more,:— r 


Money, , 

60 bushels of oats, at 2s. 8d. 
18 bushels Of 'barley, at ds. 8d. 
6 .bushels of pease, at 4s. 
rood in harvest, 

Allowanires in travelling, &c. 


L.2 10 O 
8 0 0 
3 6.0 
14 0 
16 0 
tO 10 0 


Outlay, L.16 16 0 

Grass and winter food for a cow, L.6 0 0 

Carriage cC coals, 4 cart-loads, 1 10 0 • 

Ground for potatoes, 1000 yards of a 

drill, — ^abbut J acre, . * . . 0 10 0 ■ * 

8 0 0 


L.24 16 0 


Besides a house, a small garden, permission to keep a pig, fowls, 
&c. 


Applying this calculation to the wages of the ploughmen 
and other cottagers, the outlay in money to them and the 
other labourers will be : — 


6 Ploughmen, at L.16, 16s. per Unnum for 18 
months, . . \ , 

1 Principal servant or overseer, L.6 per annufn 
more than the others for 18 months, 

1 Shepherd, wages tl}c same as the overseer, 

1 Hedger, employed chiefly in hedger-work, but 
also in (Tdier work upon the farm, 

1 Man to taTce care of the cattle in winter, and do 
any common work in summer, at 1(X>. pei week 
for 18 monjhs, not a cotta|per. 

Females and young personi^are employed in hoeing 
turnips and other work. Vhcii^ wages for *18 
months* may be« ' 


L.160 16 0 

32 12 6 
32 12 6 

£6 2 6 

t 

39 0 6 

r 

CO 0 Q 


Carj^Sed forward, L.340,.. 2 6 
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Brought forward,* L.340 2 6 
The Altering tenant takes ppsscssion of the 
land to be worked for fallow and fallow crops in 
May. But, previous to this time, it ought to have 
i^ceiv^d at least piie ploughing, for wliich the en- 
tering tenant pays those who have laboured it: — 

100 acres fallow, at 7 b. per acre, . . 95 0 0 

0 

The other items of outlay on labour are : — , 

Mowing hay, 18 acres, at 2s. Gd. . L.2 5 3 , 

'{'he same the second year, . 2 5 0 

^ 4 10 0 

Expense of the harvest work in the second yeiir, that • 

is, for the first crop raised by the new tenant, 87 Cf 0 

Keeping up the iron-work of horses and iinplemciits, 
at the rate of L.3 per jiair of horses, — year, i 

1j.27. 

^ But the implements being* new, the hfdf of 


this will suffice for the fir«t 18 months, 13 10 0 

Carpenter- work, on the same imiftiph', . . J3 10 0 

Additionjil bliicksinith and car]>tinter-worh, . 5 0 0 

Saddler’s- work, at the rale of li.l per pair of horses 

for 1 4 year, . . . . ^ . 9 0 0 

Shoeing saddle-horse for 1 ^ year, . . 110 0 

Keeping houses in repair for 1^ year, L.7, 10s. 

One-half for the first 18 months, . . 3 15 0 

Incidental expenses, drugs to live-stock, oil for hiTiips, , 

candles, tolls, expenses of marketing, &c. . 1C 0 0 


L.538 17 6 

6. Maintf/^ance of Houses. 

The annual expense of a working-horse, according to the 
method oi^ kgepin^- horses formerly described, liipy be calcu- 
lated thus : — 

Oats, 91.1 bushels. At 2.s. 8d. per bi\shcl, . » . L.12 3 4 

Green forage, i of an acre, at 1 j.G, . * . . 4 1^ 0 

Haj; for 5 months) at from 24 lb. fo 22 lb. per day, 

^ saj»22 lb. == 29J cwt. at 3s. 6d. per,c*fr t. • . ^ 5 3 

Tares, \ Bfitt at L.6, . 1 10 0 

^ L.23 6 7 


u u 
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The outlay oa feeding horses, for the first 18 montlis, muy 
be calculated as under : — 


Hay for'three wecls after entry for 13 horses, at 22 lb. 

per dayy^=: 5Si cwt. at 3s. 6d. per cwt. 

Ha}’^ for^addfe-horce after entry, 4 cwt. at 3s. 0(L 
Oats for 13 horses for (lie first "year, at 91] bushels 
each, 1 = 11861 busliels at 2s. 8d. 

Oats for4i months in the second year, until the evop 
can be made available, = 438 J busliels, at 2s. 8d. 
per bushel, ..... 
Oats for saddle-horse for 1 year and 4i months, =125 
bushels, at 2s. 8d. . . . . 


L.0 7 S 
0 14 V. 

168 ^ 4 

• - 


68 Ip 0 
10 13 4 


L:243 7 11 


7- Burdens. 

Window and saddle-horse duty. 
Statute-labour, 1 year, * 

Poor-rates, .... 
Insurance, 2 years, . 


L.2 16 !) 
6 0 0 
15 0 0 
9 0 0 

L.31 15 9 


ylBSTUACT, 


The various items of capital enumerated arc Jis follows :■ 


1. Implements, 

2. Liv'j-stock, 

3. Seeds, 

4. Manures, 

5. Labour, /' . 

0. Maintenance of borses, 
7. Burde^sj 


L.470 4 4 
1423 15 0. 
273 13 0 
510 10 0 
528 17 0 
243 7 11 


^ V L.8488 8 6 

To this sum should be added, the expense of famish - 
V ing a dwelling-house, . L.200 0 0 

Family expenses for 14 year,'’ 150*0 0 

c»360 0 0 

•. ^ ,1 ^ — 

^ Amount of outlay, 'L.SSSO 8 0 
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PRODUCE EOLD. 

Those parts of tlie produce of the farm sold during the first 
months, and which must be taken into^account, arc ; — 

20 Tv|p-year old cattle, wLicli, after being wintered 
on turnips, in.ny be reasonably supposed to ^\rdg h 

• 06 stones, at Os. per stone*, - • f L.390 0 0 

40 old ewes, at 40s. . , L.80 0 0 

Tbc same for tbc second year, . 80 0 

100 0 0 

60 Gimnaers at 27«. .... (>7 10* 0 

JK) Dinpionts, at 32s. . • . . • . • 144 ’(f 0 • 

60 Pigs, wLieh may be reared cacli year to 7 stone • 

cacli, at 3s. Gd. per stone, . L.Gl 6 0 
One-half year more, . . 30 12 0 

L.91 17 G 

• Hut during tlie first 18 moutlis the calculation 

may be one-half, * . . 45 18 0 

Produce of dairy, whicli, besides rearing calves, may • 

be supposed to be at the rate of S.'fs, per cow per 
annum — li year, . . . . 20 5 O 

There will he 1G2 fleeces of wool sold the fiist sea- 
son, viz. — 

120 Kw'cs, at Gi lb. each, . 780 lb. 

40 Ewc-hogs, at 7y lb. cacli, . SOO 

2 Young rams, at 8 lb. each, . IG 

• i~i 

• 10{K> Ih. 

• •* 

There will be 302 fleeces 4he second year, 
viz, # 

120 Ewes, at Gi lb. cacj», 780 lb. 

180 Ewe and wether bogs, at 
7^ lb. ... 1S50 

2 Iftims, at 9-lb. . . 18 * 

• 2148 

3244 lb. 

3244 lb. of wool, at Is. per lb. ! * . . i62 4 0 

• ^ • 

Amount of pmclace #$old, ^ L.n96 9 
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Amount of outfey during the first 18 months, L.3838^ 8 6 
Produce sold, 995 17 9 

Net Capital, L.2842 10 9 


The <ief capital required for a farm of 500 acres ^’s tlyis at 
the rate of L.5^: 13 : 8^ per aero% cahailatioft is made 

on the supposition that no*rent is p.ai(l until the crop is rcaju'd. 
If the rent sliull be paid before the erop is made availal^Ie to 
the tenant, th^u'c will be an addition, equal to the rent, to the 
sum to be advanced. 


IV. EXPENSES AND PRODFCE OF TDE FAJ»1. 

The capital necessary/or a farm is the fund which ought to 
be available to the possessor, that he may carry on his busi- 
ness : the annual expenses of a farm are the necessary charges 
to which a farm is subject. A very conv(!nient pei'iod for 
determining the annual expenses of a farm is from May to 
May, but it may be done also from November to November, 
or indeed from any one period in the year to the same period 
in the following one, so as to comprehend the charges of the 
entire year. 

To calculate the average charges of a farm, the same data 
are assumed as in calculating the capita\ namely, that the’ 
farm consists of 500 acres, and that it is manag(?d, with re- 
spect to rotation of crops and the number and disposition of 
live-stock, in the manner already explaiiunl. 

The first consideration, and a large charge in the calcuhv-^ 
tion of farm expenses, is Rent. ingt:iious reasonings have 
been employecf to show', that rent is necessary to equalize th# 
profits of land of ilifferent degi’pcs of fertility ; tl at, in every 
cc;:ntry, it is a chergo, as necessary as the wages of labour : 
but here we have only to consider the fact, that rent is a charge 
upon all w^ho farm the lands of others in this country. 
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The amount of rent should be such as to le^ve to the occu- 
pier a sufficient interest upon the capital advanced by him. 
This will in some degree depend upon the^ general cate of in- 
terest in the country, so that, cceteris paribus^ rent should rise 
jSs the ratp of interest falls. Thus, supposing that, wjien money 
is at ^ pgr cent., the fanner required 16 per cent, onjbis capital, 
when the general mte of interest has fallen to STper (v nt., he 
should receive 12 per cent. The advances of the fanaer have 
been calculated at L.2842:10f9, and there beinf^ deducted 
L.3^0 for family expenses and the furnishing of i dwelling- 
house, the capital upon which interest shouhf 1 chargeB is 
L.2492 : 10 : 9, upon which sum 10 per oent. is LSOS-: l6: 1. 
Taking this as the farmer's return,* and assuming certain r&tes 
of farm produce after mentioned, the rent of the farm to which 
these calculations refer will be L.985 : 11 : 4. 


I. 

’riie various kinds of outlay in inoiicy on a farm may gene- 
rally be classed under five heads : — 1. Rhnt and burdens ; 2. 
Stock purchased : 3. Seeds purchased ; 4. Manures ; 5. Labour 
and minor outlays. 

The amount of these is the outlay in money. The wages of 
the labourers iTuh'od may be*i)aid in produi^e, or partly in pro- 
duce and partly in money; but it^e better, iT\ calculating the 
■ outlays upon a fajjm, to consider the wages of the labourers as 
a payment in money. What is consumed iipoji the farpi, the* 
produce of the farm itself, as seeds, command horses, 

turnips, and the like, ought not to he regfU'de(Las an outlay, 
J 5 ut as a dirainution of the produ(*e of the farm^ When the 
outlay in money is kpowa, the farmer has merely to deduct 
this from the produce of the ^rm wdiicli be can bring to 
market, to^ ascertq^n his profit. ^ Tlie following calculations, 
then, show the annual exjltnses of.tbp farm, yjcludin^^e 
waives of flie labourers, in money ; and it is to be kept in mind, 
that these calculations arC;, as fti the^casfejof those, regarding 
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capital, nothing^ore than an example, and that they have an 
e^ecial reference to local usages, and to a condition of tlie 
fanner which* applies' only to a given district. 

$. Rent Ato Bubdems. 

• * 

Renty • , L-SSS W 4 

Burdens^ viz.^ • c 

Window and saddle-hoK3e duty^ L.2 15 9 

Statute-labour, . * . . 5 0 0 

, Poor-rates,* . . . . 10 0 0 

Insurance; . . , . 4 10 0 , 

. ^ 22 5 0 

, L.1Q07'J7 1 

2. Stock Purchased. o 

10 Calves, at 30s. , » . . . L.15 0 0 

♦ ' » 

3. Seeds Purchased. 

« 

60 acres turnips at 2 lb. per acre, = 120 lb., at 9d., L.4 10 0 

5 acres tares, at 3 bushels {ler acre, = 15 bushels at 

5s*, 3 15 0 

100 acres ryegrass seeds, at 1 bushel per acre, = 100 

bushels, at 3s., . . . - . 15 0 0 

100 acres clovcr-secds, at 101b. per acre, = 1000 lb., at 

lOd., . . . . .' 41 13 4 

L.64 13 4 

4. ManurF)S. 

It maybe a&uinedi that the whole land is limed once during the first 
10 yeats of the Iwisc, at the rate of 50 acres annuall^^: 500 acres 
at 14^; bushels per acre = 72,000 bushels, at 4»^d. per bushel,; 

= L.1275. This, for 20 years, uupppsing 20 years to be the 
duration the lease, will be, per aiinum, . L.63 15 0 • 

^And further, there may h€ supposed to be hiid out an- 
nually, for foreign in.*ini#.'’es, d s bone-duyt, rape- ' 

. dus^occ. c . ‘ . . . . 25 0 0 ' 

L.88 15, 0 
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4. Labour, &c. 

* * • • 

C Ploughmen, wages as before, LAG, 15s. each, tni|0 10 0 

1 Overseer, . . , . • . 2lS!j5 0 

J.SlicT[)herd, • . . * . ! ’ . • 21 l^^sP 

,1 H^tlger, . . ; . . . . JO 16 

1 Person to takeVarp of cattle, &c., at 10s, per wedk, 2C 0 0 
rfocing, haymaking, &c. . . . • . 40 0 0 

Mowing hay, 18 acres at 2s. 6d,^ . . ^ . 2 6 0 

'Harvest Work, 200 acircs, . . . , 87 0 0 

Carpenter's work Jbr imidements, at the rate (/ per * , 

pair of horses, . . . . 18 0 0 

|ron-Vork for implements, at the same ratc^ . 18 *0 0 

Saddler's work, at the rate of L.1 per j>air of horses, 6 *0 0 

Shoeing saddle-horse, . . . , 10 0 

Ad^litlonal iron and carpenter work, not inehuh'd in die 

above, . , . . . . 7 0 0 

Keeping houses in repair, . . 6 0 

Expenses of carrying gKuii to market, supposing the 
distance to be 12 miles, carrying fuel to servants, 
marketing and delivery of stocky fanier^s and mi- 
nor charges, , - . 32 1C 6 

L.403 1C C 


L.1007 17’ 1 

• 15 0 0 

• C4 18 4 
88 16 p 

403 1C C 

L.1 680 C 11 

II. PUOBVCE, 

There jemains^to be considered what, on this calculation of 
expclTse^ may be the anni^ rctun^of jiich a fajjjn. Thte jnay 
be comprehended under two divisions — Vegetable Produce,^ 

ahd IJye Stock. 

• • 


ABS'nt.li'T. 

1. Rent and burdens, 

2. Stock purcliased, . 

3. Seeds purchased, 

4. Manures, 

6. Labour, &c. 
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1. Vegetable Produce. 

100 acres^ of ^ats, at 48 bushels per acre, 

The quantity consumed upon the form is — 
For seed, • . ^ . . 500 

Far work-horses, . ^ . . 1186i 

F.or saddle-horse, . . 91 j 

For colts, hogs, and poultry, . , '60 


bush. 


iltiHhelN. 

4800 


1837i 


Leaving for sale, 2962 i 

2962J Bushels, at 2s. 8d., . . • L.39o 0 0 

40 acres^of wheat, at 24 bushels per acre, 960 bush. 

Deduct for seed, 3 bushels per acre, 120 

840 Bushels, at 6s. 8d., . . • 280 0 0 

60 acres of barley, at 42 bushels per acre, 2520 bush. 

Deduct for seed, 3 bushels per acre, 180 

2340 Bushels, at 3^ 8d.^, . - • 420 0 0 

Net annual return or Vegetable Produce, L.1104 0 0 


2. Live-Stock. 

The sale of horses upon some farms is a source of profit ; 
on a regular farm, however, it will be safer not to calculate 
upon the profit derived from the breeding of horses, but rather 
to suppose diat the horses j:oarcd are just sufficient to repair 
the casualties, and replace the tear and wear of the original 
stock. 

The producc^pf the^piiry, after rearing 20 calves, may be calculated 
at 35s. per cow, or . . . • ^ 

60 Pigs may* be supposed to be sold or used eaeii ycar^ 

fed toV stones, at 3s. 6d. per stong, . - 61 5 0 

Poultry, . . . . • • 7 10 ,0 

20 Three-yearA)ld steers, vftc# being wintered on tur- 
nips, supposed to weigh 64 stones each, at €s. per >. 
stone^,. .... •; . . 390«0 0 

llJ Old Ewes, at 40s. ' • ' . . . ■ ‘80 0 *0 

Carried forward, . Ij.55€' 6 0 

c • 
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Brought forward;^ 

L.656 6 

0 

^Opimmers, at 27s., 

67 10 

0 

90 Dinmonts, at 32s., . • . • , . 

^ 144 0 

0 

Wool, 2148 lb., at Is., 

. 107 8 

0 

• 

Net annual rdturn of Livo-stock, 

, L.875 3 

0 

^ ABSTRACT. 



Ve^fetable produce,* . • . 

L.1104 0 

0 

Live-stock, . - . * . 

‘876 3 

0 


L.1970* 3 

0 

If, from^the gross produce as above, ^ . 

T. J.J)7p • S 

0 

Be deducted the expenditure in paoney, . 

1580 e 11 

The npt return to the farmer will he, 

J..308.16 

1 


Ojit of this sura tlie farmer must maintain himself, and beaj 
the hazard of bad debts, unforeseen losses, and the general ca- 
sualties of trade. Should the*pro5uee be less, or the capital 
or expenses greater, the amount ‘of rent will be in a corres- 
ponding degree diminished. 


V. OPERATIONS OF THE FARM IN Tim ORDER OF TIME. 

The operations of the farm, eonru»cted with tillage and the 
management of live-stcyclv, have t)ben described ; tut we have 
yet to consider tliese operations in the order of time in which 
they succeed to one another. This review wil tend ti» renddr 
more precise a previous knowledge of tlptaiJs^ and to obviate 
that peiTplexity which is often experienced by those who are 
brought to^ the study of practice for the hrst^time, and see 
sp many different laiboufs carried on together, and without ap- 
parent order. It will here suffice to detail the most important 
of these Jaboursf as they ^ccip* in a well-ordered fariff, Pin- 
ployed partly in tillage, anfl partly^n.th^' rearmg and Reding 
o?live-stopk,lmd managed according to the system of agricul* 
ture which hag beep especially descyibe(l in this wrork. 

•am • 
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November. 

« 

The mofith*'of November may be said to be the commence- 
ment of the farmer’s year. By this time the labours of his 
harvest have been concluded,* and his prodw^e has •been se- 
cured ; and^’he is now proceeding to prepaj-e the ground for, the 
crop of another season. There ai*c to be coiisidercd the state of 
the farm at the commencement of this month with respect to 
laboiu* and live-stock, and tlic principal operations diu*ing its 
continuance. .. 

‘ » • * 

Live-stock . — The cattle may be supposed to consist of cows ; 

of a certain number of calves' ; of a certain number of the steers 
and heifers of the preceding year, termed therefore oiie-year- 
olds, as having completed their first year, but no\V approaching 
ito the end of their second yeav ; of a certain number of steers 
and heifers which have cojnideted their setjond year, and are 
therefore* termed two-year-olds, though now approacliing the 
end of their third year ; and of a bull. The two-year-old steers 
and heifers are now arrived at 3naturity ; the heifers intended 
for breeding have received the male in the coiu’se of the sea- 
son, and the older steers are ready for final feeding. 

As the nronth of - October had advanced th(f pasture had 
bi^gun to fail, and before the termination of the month the 
various cattje had been jmt in their respective houses, yards, 
and stalls. „ 

The cows which had borne calves in the early part of the 
year, had been put in the cow-house and tied in their resjiec- 
tive stalls, — ^strhw, an'i a limited proportion of succulent food, 
as turnips, having been supplied to them. , . 

The calvesiwhich were born in the early part bf the year, < 
had been put in one or more yards with rfieds, had been w^ll 
littered, and had deceived §tr»tV as their provender, with a full 
allowance of turnips. 

The steers^and h^ifecs v'f the preceding year, no^ turned 
-their first year, and approachin^g»the ^nd of theit second year, 
liad also been jyit into yards with si5ieds. %. They he,d likewise^ 
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been plentifully littered, receiving straw as Brovender, with a 
full allowance of turnips. 

The older cattle, namely, tfiosc tllafl\ave oom^deted their 
second year, had been treated thus : — Such of them as wore 
•heifers to be retained for breeding, had. been separated from 
the inajes in the preceding spring, had received ,th§ male as 
thcyjca.me into sc^oji in spring and the early part of summer, 
and, being with calf, luul been put, into yardif with sheds, to be 
tied to their respective^ stalls, \fhen within a few weeks of calv- 
ing. The steers again, which are now to be finally fattened, had 
cither been tied in stalls, or jmt in pairs into yards with ^eds, 
in cither case receiving a full allowance of turfups* or “other' 
nourishing food. • * 

The bull had been put into a shed or yard by himself, re- 
ceivinjj* straw for provender, and a sufficient sup{)ly of turnips. 

Such may bo supposed to be, the arrangemi^^nt of the cattlj^ 
at the commencement of the mpnth of November. The same 
treatment with respect to thefti islo be eontinued (Juriiig the 
entire month : — The cows and heiffirs are to receive straw, with 
a modified allowance of turnips : the calves and steers straw, 
with a full .allowance of turnips.* • 

Tlie sheep again, consisting, it may be tissumed, of a regular 
breeding stock of ewes, may be supj>osed ^o have bpen arranged 
and treated, thus : — The ewes, consisting jiartly of slieep t^at 
had borne lambs, had, by fim lOth of October, the rams ad- 
mitted to them. At the begiifiMiig of Niwember, the rams 
and ewes are styi pasturing together, receiving no other food 
but grass ; and by the noddle of the month tlie rainsni'e with- 
drawn. 

The Lambs born in spring, now* termed ewe and wether hogs, 
had, on tli« failure of the pastures in Oetoberj Ijeeii penned on 
turnips. At the begjnniAg of November they continhed penned 
on turnips, the jyTovince of tbp shepherd lieing to attend to 
them as ^vell as to th(>! other sheep, and to shift the pen« when 
necessary. 

• The torses in the month of Octofibr bad been put upon their 
full ifjjowmce^of hay and corn. At the Jieginning of Novem- 
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ber they are recgiving full feeding, but before the middle of 
the month, when the hours of labour become short, the hay 
may be withdrawn, ^iid ihe alfowance of oats reduced to the 
half of the former quantity. 

By the beginning of the month the colts had been, put into* 
their yards or into a i)ad(lock with a shed, receiving ^traw as 
provender, with any succulent roqts, as tur/iips and potiitoes. 

The swine and poultry ave receiving their usual food. The 
pigs are fattened at all times ; dnd the [poultry receive their re- 
gular-supplies of food in their yard : and as the same method 
of management continues throughout the year, the feeding of 
this clasi. of stock need not be again adverted to. 

Labour . — As soon as the season of harvest was over, and the 
crop secured, the operation had been begun of ploughing the 
gtubble-land — ^tbat is, the land^which, having borne a crop of 
corn, is. intended to be in summer-fallow, or fallow-croj)s as 
turnips and potatoes, in the following year. At the beginning 
of November, then, the stubble-land is being ploughed, and 
this ojieration is continued throughout the montli, the horses 
being kept regularly employed at this work, unless interrupted 
by frost or snow, or otherwise necessai'ily engaged. 

The thrasliing of khe crop is now carried on, so as to supply 
st?:aw for litter and provender in a regular manner to the cattle. 
The corn is prei3ared and carried , to market, that being re- 
tained whicli is required for feeding the stock ujion the farm. 

At the commencement of and during the^^inonth, turnips 
are cari^ved horneiin carts to the stock in tlie houses and yards, 
every two or tlir^c altg. nate drills being taken up for the cattle, 
while the remainder is left in the grountl for the sheep which 
are penned in^the field. 4 

This is the fitting season for pruning hcdgps, cleaning ditches, 
and performing ovher operations upon the live-fence. Hedger 
and ditcher work are, therefore, carried on during all the month 
of November, ^nd dr^impg and any kind of work by the spade. 
Jhe work of the hedger is contiiyied in winter when the wea- 
ther allows, in springy' in fhe early part of summer, anc^jn aif- 
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tumn ; and draining and other spade-work gre carried on at 
every convenient season. These labours of the farm therefore 
need not be aftcrwai’ds referred to. 

Winter being now at hand, it will be prudent to secure a 
^ ^wliich the horCes may be errtploy^d to i)ring 
hope \^fhen they are not otherwise occu]>ied. 

then, haVe.been ^ho principal labours of the farm 
during the month of November, which may be sahl to be the 
fir^t month of the wint^^r quarter ; — The cattle^and sheep of all 
kinds have been receiving their wdnter food ; the horses*, from 
a ftill allowance of hay and com, have been put upon stra^ and 
a snaalldr allowance of corn ; the operation of thrasfiing'hasbeen 
i*arricd on ; the horses have been chiefly employed in plfiugh- 
ing the stubble-land for the fallow-crops and summer-fallow of 
the nAct year ; the hedger has been engaged in 'pruning and 
repajring the hedges, and spade-work when rQrpiii’ed has bee:^ 
going on ; and a supply of fuel.has been provided against ap- 
proaching winter. 


Decemher. 

Live-stock , — The cow^s are in the cow-houses ; the young 
cattle in their yards ; the feeding cattle ip their liQuses or yards 
as before ; and they are all kejit and treat(*d in the same man- 
ner throughout the months 

The ewes are, as befdl'e, on grtiss, but in snows or hard frosts 
they rec'eive anpllowance of hay. Hie ewe and wether hogs 
are penned on timnips as^beforc, and arc kuiit so dqjpng tlft) 
month. 

The Jioiirs of daylight and consequently of labour, being 
short, the horses are still fed on straw, and rec^ve their modi- 
fied allowance of cyn. * The colts are in their yard*or paddock 
receiving straw, "A^ith an allowspice of green»food, and are kept 
so during the month. 

a 

* iMhmr . — The ploughing of the ^tuhble-land continues du; 
ring tjiis "month wjien the wentlier^ allo^ys ; ^dv in ordinary 
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circumstances, itfniay bi calculated that all the l iiul iitU'nded 
for fallow and fallow-croi|S has Jbecn ploughed befoi-e the* ter- 
mination of*thS month! 

Thrashing is pontinxied throughout the month so as to sup- 
ply the stock regular^ with stAw, and the gryn is carried to 
market is proportion as it is got ready. The n'heat and b^r- 
ley-straw is used chiefly for litter, .and the ^aiii is sold.* ^The 
oat-straw is used* for fodder; .but instead of all the oats being 
- sold, a portion <Jf them may now be stored in the granary for 
thp purpose of being used for seed in Spring. This too is the 
time of delivering the grain to the servants, when the practice 
of pajrin^ them in kirid is followed. 

A quantity of tmmips Aouid be j)iilled to be ready for the 
cattle in case of frost and snow. A i)ortion should be placed 
either in a store in the open air, or, which i.s better, nflder a 
shed. Those given to the older feeding stock should be; cut 
by the turnip-slicer. 

Towiwds the end of the month, should the weather not ad- 
mit of ploughing, the carts ai'o to be employed in carrying out 
dung from the yards, to be piled in heaps in the fields in Avhiidi 
the turnips and other fallow-crops are to be grown in the fol- 
lowing year. 

During the month.of December, then, the stock of all kinds 
have been on their winter food ; the hoi'ses have boon on short 
day’s work, and on their winter allwancc of com and straw ; 
they have been employed in ploughing the remainder of the 
stubble-land, in bringing home tmnips to th*? stock, in car- 
com to mssrket, and towards , the end of the month in 
taking out dung.from.Ae fnrm-yai’ds. 

December may he said to be the dead season of the farmer’s 
labour, and yet it is not without its objects of interest and so- 
licitude. The fanner is engaged in ftealizmg his profits ; his 
animals of differeftt kinds are feeding under'his care ; and he 
is S00& to look to the more active labours of ^ring. < 
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January. . 

Live- 8 iock » — The cattle are still in their houses and yards, 
1 a,nd are ied as during the last tnonth : tnmips being brought 
home a^d a store kept in reserve as formerly. Somn of the 
cows^may calve dturii\g this ijionth, especially towards the end 
of it. They are to be well attended to at thfs time ; and the 
calyes separated from Ijiem at^the birth and fjfd on new milk 
three times in the day. 

The ewes are on grass-land, receiving hay when the wpatlier 
renders it necessary. Tlie ewe and wetter hogs coiitiAue j^en- 
ned on turnips as during the previous month. 

The horses are on straw, a.r.d are receiving their short al- 
lowandte of corn. The colts are in their yard or paddock, and 

are fed as before. 

• • 

Labour . — The stubblc-land flitcimod for fallow and fallow- 
crops may be supposed to .have bef*n jdoiighed by the end of 
the last month. The land in grass intended to be sown with 
oats in spring, may now therefore be begun to be ploughed, and 
the horses kejit engaged in this operation when the weatlier al- 
lows, and when they are not otherwise luicessarilw engaged.- 

Corn is to, be thrashed to furnish straw for provender and 
litter, a.s during the precedvag month. Wheat and hiirley are 
to be sent to market as ilsual, anti *1110 storing of oats for seed 
may be contium^l. 

Turnii)S are brought hfjme to the cattle in the hca^sc^s^nd 
yards as formerly ; aiiddimg, when the tj^eatligr will not admit 
of ploughing, is carried out from the yards. • 

These, then, have been tlie principal operation j in thd month 
of January : — The ^tth? have, been fed on straw and turnips 

in the former nfonth ; the ew#js have been®kept on grass re- 
ceiving lijy during hard ft'ost afid snow ; the ewe and v^‘ther 
hogs have been penned on turnips aa ; th-4 horsey have 

bdfen kept on® straw and thejr shor\ allowance of corn ; th<^ 
ihrashipg of the corp has Aieen proccyeding;; thp grass-land in- 
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tended for oats 1)RS been ploughed as the weatliorhaK allowed ; 
and the dung has been carried out of the yards. 

February. 

m 

Lwe-s/oc^\ — The cattle are in their liousos and yards’ and 
are fed as during the last month. ^ The cm\^ will calve^during 
this month, and 'must be carefully attended to. 

The ewes art on grass ; but ‘after the middle of the month 
they should liavc turnips carried to them in the fields in which 
they'are pasturing, so as to prejiare them for the lambing sea- 
son by the huddle ofinext month.' The ewe and wether hogs 
are j[)enned on turnips as before. 

By the middle of the month, if not sooner, the horses should 
be put again'upon hay, and receive their full allowance of corn, 
jjn preparation ^or their work iji spiing. In place of straw, the 
Qolts may now receive hay. 

* i 

Labour . — The ploughing^of grass-land intended for oats pro*» 
ceeds during the month, and it is usual that the land which is 
to be first sown shall ‘be first in the order of being ploughed. 

Corn as before is thrashed, so as to afford straw regularly 
for provericbir and litter. The corn whicli is still for sale is 
carried to market ; the oats which it is yet necessary to reserve 
for seed are stored. Barley, too, ,may now be stored, in pre- 
paration fof the sowing of in April. 

The land from which turnips has been clejjred is now to be 
fo‘rme(hiuto ridges ; and in frosty weather, when the ploughs 
cannot work, the dun^ is to be carried from the yards to the 
fields as formerly. 

If spring-wheat is to be sown upon the land thjit lias been ^ 
in turnips; it may be done wlien the iand^is dry and the wea- 
ther favourable ; «and should there be beans to be sown, the 
landcnay be worked and the beans sown wljen the ^ground is 

^ 

The following, then, hfive been the principal, oporhtions^in 
the month of February Thd cattle 'have been kejpt in their 
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houses and yards, feeding as formerly ; the c^ws have been 
attended to when calving ; the y^oung sheep have been on tur- 
nips, and the ewes have received turnips sdFter tlie •middle of 
the month ; the horses have been put on their /ull work, and 
h!ive Received tljeir full allowajlce of food ; cornihas been 
thraghed Jii proportion as the stock has required straw fcr pro- 
veiidei;and litter ; tie. grain has been sold, or stored for Seed ; 
the land in grass has been ploughcd'for oats ; tlie cleared tur- 
nip-l^nd has been fbrmctl into rulges, and where spring wiieat 
wfus to be sown, that has been done ; if the wcp.ther has* al-, 
lowefl, the land intended for^beans has been, worke^, and the 
beans Jiavfe been sown ; and in frosty weather dung has been 
carried out from the yards. 


Mauuh. 

Live-Stock . — The cattle are still in^licir yards, and feeding 
as before. During the month all the cows may bo sil^posed 
to have calved. The additional calves required are to bo pur- 
chased, the best and eiuiiest that c^aii be obtained. • 

The ewe and wether hogs are on turnips as before. The 
ewes will now begin to lamb. They have been hithei-to re- 
ceiving turni])s, but as they lamb tliey are transfe^red witli 
their young t(/^ew gi’ass. The male lambs are castrated in 
lots when about eight days^ old. ^ , 

The horses are on full work, and are receiving thew* full al- 
lowance of hay Jini coi*u. The colts are receiving hay. 

• 

Labour . — The corn is thrashed throu^or.t die month to 
supply stra^ii. Tlie^rain is sold, except* such of tlin oats or 
barley as are required for seed, or the purposes of#the,fanii. 

If^any of the grassland intended for oats has not yet bven 
Roughed, it i^iust now be done, anfl. auy turnip-^aiid elearec^of 
turnips, andfnot yct*ploughc^nn«t now be ploughed. 

The oats*are now to be sown, as so^|p**in Ithe nlUhth as 4;he 
land is sufficiently dry ; tlie latei lipening sorts being the first 
in Jhe order of soying, •and ifext th^ mere eefrly. 



^ « <0*. ta ^wrtfcai, tt 
ft fertetght, so that thoy Iiia;^ he ready in euccession.in sum-’ 
mer and ftitdoin. .The land intended for potatoes mav now 
be cross-plougbed. Towards the end of the month, if the 
weather aj\d state 6f the gi'duiid allow, the^grass and j[*lov di- 
seeds way'be sown amongst the growing wheat. Tie lapd is 
to be harrowed, and it may at the same 4inie he rollej^ ; but 
the rolling may'bo delayed .until the month of April. The dung 
intended for the early-sown turnips should now be turned pver, 


jtG hasten the .putrefactive process. 

iThese, then, have been the principal operations of the nlbnth 
of March : — The cattle Jiave been fed on straw and ‘turnips as 
belbre ; the calves have boeh fed on new milk ; the young sheep 
have been fed on turnips ; the ewes, after lambing, have been 
transferred with their young to new grass ; the horses have 
been fully woi'ked and fed ;* the corn has been thrashed, and 
barley stored for seed ;^any remainder of the grass-land not 
yet ploughed has been plougkedi and also any land cleared of 
turnips ; oats have been sown, and tares in portions at inter- 
vals ^ grass and clover seeds, if the weather has been favour- 
able, have been sown amongst the growing wheat ; and the 
dung for early turnips has been turned. 


, AprIi.. . 

« Live-gtijck . — The cattle are still in tlieif yai'ds, and are fed 
as beVbre ; the calves are receivirig milk, with such nourishing 
substances iif addition as may enable the milk of each cow to 
})ring up' two calves.' - 

The ewei are now on new grass^ with their lambs. At tlio 
commencement of the month, the ewe wether hogs ar^ stiy 
on^^mips, but by the middle of the month they are removed 
from turnips and put on grass. •! 

The holies are'at'fuU' work, and receive a full allowaupe of* 
hay andf corn. The colts tka^c have reached their third jear 
may now bei takfen up* and trained to Jwork; qr thby may.be 
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allowed another summer’s grass, and be taken up for training 
in aututnn. Mares will foal diyring this month. 

Labour , — If any part of the oats had not be^n sown during 
file pvectfding mpnth, they are Jiow to be* sown ; ii the grass 
an4 doner seeds had not been sown amongst the growing 
wheatt, they are no\^ 1k) be sown. 

The potato-land which had been*cross-])l<jiiglicd in llic pre- 
ceding month, is to be ploughed again, harrowed, and other- 
wise worked, and the potatoes are to be planted. • 

The land which had been for some time*dearejj of tuniips 
and ploughed, receives a second ploughing or a seed-Zurrow ; 
that which is just cleared may receive only one ]>loughing. 
The barley is sown, the grass and clover seeds are sown and 
harrowed, anJ the land is rolled. If the wheat-land had not 
been rolled a^ the time of sowiifg the grass-sdeds, it is now 
rolhid. 

The land in new grass, and intended to be mown, i? to have 
tlie stones upon the surface gathered, and to be rollcui. 

The barley being sown, and that as egrly in the nirthth as 
possible, the preparation of the land for turnips commences ; 
but it is proper that the land intended for summer-fallow 
should also at this time receive one ploughing, so hs to keep 
down the groVth of weeds, and facilitate the subsequent pre? 
paration of the ground ; thei%foreJ;he whole land intended for 
summer-fallow and turnips is now to be ploughed, -r-the land 
intended for turnips in the fii'st place, and acrass : the land 
intended for summer-fallow lengthwise, so asT:o nresd^ve Ihe 
former ridges. 

In prep&ffing theJand for turnips, that ftitendecfforthe^early- 
tSown kinds is to be first Tjorked, and care must He taken that 
^the, dung to be applied be in a proper state of jpreparation. If 
the dung is mot so, the heap inu^t be turned a second time ; 
and the heRps intended for Idter-sown turnips must also be 
turned. ^ 

The cattle iSeing in their yards during the whole of this 
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month, the thrashing of corn, so as to yield straw for proven- 
der and litter, has been proccjpding as hitherto. 

These, then, have been the principal operations in the month 
of April : — The cattle have been fed in their yards with straw 
and turnips ; the calves have 'been receiving, milk ;«thg ew& 
and lambs have been fed on new grass, andythe ewe and wither 
hogs, after having been fed on turnips tilmbout the nsiiddle of 
the month, have been put'ako on grass ; oats have been sown, 
if they have net already been sown ; the potato land has been 
planted ; the land cleared of turnips has been ploughed, and 
the barley ^nd the grass and clover seeds have been sowrf ; all 
the^ land which it is'neecssary to roll has been rolled, namely, 
the barley-land, the new grass-land intended for mowing, and 
the wheat-ljind which had not been previously rolled ; the land 
intended for turnips and summer-fallow has been pfoughcd, 

' and the heaps'of dung for tufnips have beentur,ned ; and corn 
has been thrashed in thf quantity necessary to furnish straw 
for the live-stock. 


May. 

Live-stock . — At the commencement of the montli, the cattle 
are in theii' yards and are fed as before. 

By the middle of the month, the former year’s calves, now 
yearling steers, and the two-year* old steers, if the grass is suf- 
ficiently sjdvanced, are turned out fo pasture ; the cows are 
turned out to pasture ; and here it may be observed that if 
there*ttve any Of the two-year-old o^ittle which are heifers from 
which it is wirhed to breed, they must be separated from the 
steers of the ^ame age and placed amongst tlie cowsl and when 
they come iqto season, if they liave not already done so, they 
must receive the male. During this Fjionth the older cows 
should all have ^received the* male, so thaf they may calve in 
the*tollowing February. 

"VVith respect to the feeding 'oxen now turned their third 
year, and consequently threc^-ytear-olds, these 'may be fedTdu- 
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ring tlie montli as long as there are turnips sufficient for them, 
and theft sold. 

During this mftnth the mares should all'liave received the 
male, so that they may foal in the subsequent month of April. 
'I’he ci)lts*are tuTsned out for the season to* grass. • 

As^the weather becomes warm, the sucking ^alfes ftnay be 
turned out to a small paddock. After being yeaned in their 
fourth month, they are turned out«*to feed for Jlie remainder 
of the season, along with the cows and feeding* stock. 

T. he sheep of all kinds at the comnienceinenb of the mqptk 
were on grass, and they continue to be pa«'*ured Vi tlieh^ re- 
spective fields during the month. By the end of it, the,fat 
sheep, if ready, may be washed ani shorn, or else these opera- 
tions are deferred till the beginning of June. ^ 

The Lorses are in their stables and receive their full allow- 
ance of hay aud corn. 

w 

Labour . — Should any of the barley not have been sown du- 
ring the last month, it must now, together with the grass seeds, 
be sown ; and if the stones have not becR gathered from the 
new grass, this must be done. 

The land planted with potatoes is to have the drills levelled 
by the harrows passing over them. But the main labour of 
this month is Vie preparation of the land for turnips, which is 
to be done for the diflererij kfnds of turnips respectively, in the 
order in which they are to be sown* the first in the order of 
sowing being the Swedish turnips, the second the yellow tur- 
nips, and the thii'd the while. 

The land then intended for Swedish^turnifls, which had 
been cross •ploughed in the iireceding ifionth, is to* be, again 
•ploughed, han-owed, rolle(J, cleaned, and made roRdy for’ being 
^forpied into drills ; a«d the dung being applied, the seeds are 
sown. 

The working of flie other ^umip-land is then to be proceed- 
ed with, sp that it may be ready fdi^ft^piTigtown at: the b^gin- 
ninjg of Jun«. ‘This landJiad roceived on© ploughing in the 
njonth of April it mow rSceives another •ploi#5:hihg, and 
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thoronghl}^ woAed by harrowing, rolling, and gathering o 
weeds ; and if tliis be not suffi|*ient, it receives furtheif plough- 
ings, with*such harrov\'ing, rolling, and gathering of weeds a* 
are sufficient te prepare it for being formed into drills. 

The prcJparation of the lancl for turnips wjjl usually gccupy 
the mofitli*of.May, sind may leiid into the month of June,,, but 
every effort wlych the state of the weatMer allows shojild be 
used to get the land as far as possible prepared dui’ing the 
month of May.*^ » 

•• Ija this mouth the operation of thrashing has become partial ; 
andtoward^s the middle of the month when the cattle are fum- 
ed ()ut to grass it may be said to have nearly ceased for the sea- 
son. The l)Jim-yard of the farmer, indeed, may be generally 
considered /o be cleared in this month, except to the extent of 
such stacks as may be reserved for thrashing fol* litter in sum- 
' mer, and for affording straw for thatching the new stacks. when 
harvest arrives. 

The middle of this month is the usual ])eriod for farm-ser- 
vants to enter to their new situations, or change from the old. 
It is then, too, that fhe farmer will most conveniently balance 
his yearly accounts. 

The more active period of the household dairy beg'ins with 
the month of May,*an(i continues till the end of October, when 
*the cows are put on their winter food. / 

During, this month the land in\)ats should be weeded, bauds 
of femahic or young persons passing# along the ridges with the 
weed-hook. • 

In fVie montli of May, then, the following have been the 
principal labohrs off the farm : — The sheep have been kept at 
grass during the month, and towards the middle otnt the cows 
and steors Ifcive been turned out to their respective fields ; thc^ 
fat cattle have been disposed* of; the cOvs have received^ the 
nia]e, and so likewise hav(f3 tile mares ; the calves rpceiving milk 
have been turned out to tlA;ir«|jttle pad&ock : ift anjr barley 
land'has ndl* bcen^soffri^** of stones have not been gathered, it 
has now been done ; the pnsparation of the turnip-land has 
been proceeded yWth, find the eafly-sown tyrnips^lmve l>een 
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sown ; the potato-drills have been levelled ; the com has been 
weeded^ the thrashing of cora^has been carried on in so tar 
as it has been necessary ; and the operations of ^wbousehold 
dairy have been attended to. 


Junk. 

* 

Live-Stock. — The cows and steers are pastured in the held 
during the month. Alhthe calves will be weaned during this 
month, and turned out to graze for the remainder of the 'sea; 
son.** Such of the cows, heifer's, and mares as»have not received 
the male now receive him. 

V 

At the beginning of the month* the horses &hould receive 
green forage, and towards the middle of it they may be put 
at nigh{ in thd pasture held. 

At J;hc beginning of the month the ewes with their lambs, < 
and the ewe and wether hogs, are a^grass in their respective 
enclosures ; and at or before the beginning of the inoftth they 
are washed, and in eight days afterwards shorn. 

In ten days, or as soon as convenient after shearing, the 
wether hogs, now dinmonts, and such of the ewe hogs, now 
gimmers, as are not to be retained on the farm for breeding, 
may be sold. 

The wool vi4iieh has been shorn is to be put in a dry placet; 
and sold as soon as a market offers. 

• M - 

Labour. — The Aurn ip-land, in so far as it has not been work* 
cd during the previous moi%th, is to be now wdi’ked. AS s5on 
as it is ready to be formed into drills, the^ungis to be spread 
and the se#ds sown, the yellow tuniips now beiRg ttie first in 
I order of being soivn, and then the white. 

? he potatoes are k> be horse -and hand hoed, 
he sumpaer-fallow is to rectiv^ its cross-ploughing, and 
then to be^well harrowed, wteds being carefully gathered. 
After ^i^ the further working of th^^samifier-fidlbw proceeds 
as expediti 4 usl 5 ^ as the nature the wealjier and state of the 
laliour >if>on.the^farn> allovf. The tiwnipa«re 1|) be horse and 
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hand-hoed for the first time. Lime is also being got forward 
to the land which is to be limpd. 

These, l3ien, have teen the principal operations of the month 
of June : — Tho, cattle hjive been put to grass ; the females not 
yet covered, have reteived the pialc ; the hori^s have^’be^n put 
on green forage ; the sheep have been shori^ and the dinm<>iits, 
and the gimmcrs not reserved for breediJig, have bwiv sold ; 
the wool has been disposed^of as a market ofiercd ; the turnip- 
land has been worked, and thcturnipa have been sold, the po- 
tatoes and tur^^ips have been horse and hand hoed ; the sum- 
igaer-fallow has be^n worked, and, lime got forward. 


* JCLY. 

Livestock . — The whole of the cows, oxen, and .weaned 
calves, are at j^ass, and arc kej>t so during the month. 

The horses continue to receive green forage ihiring tlfo day, 
and m‘a^’ be peniiitted tcF pjisture in the fields at night ; and 
this method of feeding nviy be continued during the month. 
But tlieii’ work having become easy towards Uie middle of the 
month, their allowance of corn may be lessened. 

At the commencement of the month the ewes with their 
lambs are ^in their former fields of grass ; hf the middle of 
the month the laiTd)s are weaiieil ; and fi*om this time forvvjird 
^le lambs, now termed hog’s, are kept sej)arate f/om the breed- 
ing ewes. 

• • Labour , — In ^tlie early part of the montli the hay, when 
ready, is mown ; it ijj worked, put^ into cocks, and then into 
ricks in the field : or else it is caiTied at once from the cocks 
to th^i .stack. 

In the*meffn time, the fallow-land, is worked as the state of 
the weather alloj'VS. It received its first lUoughing lengthwise, 
in 4pi'il ; it received its 'next ploughing across, immediately 
on the preparation of the tufhijT^Vind being finished, yvhen it 
was Veil harrowed worked ; it is again ^ploughed, Mid 
further harrowed dnd cleaned : ntxd it is ploughed again, 
worked and Armed into ridges. Whe^ tints prepared, it^is 
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reader to receive the dung, whieC being ispri^d is covered by 
a ploughing. 

During tliis month, too, lime is brought fonVard to the fal- 
low-land. It is laid in large heaps in the fie^d to be slacked ; 
it m|ty he applied at the samb time at which th^ dung is ap- 
plied, fjr at a latef period. 

Dpring the moittb, the tprnips are again horse and hand 
hoed ; and, by the end of the n\enth, theylmay bc'set up by 
th§> double mould-boJird plou^i. The potatoes, too, during? 
this month are horse and hand hoed, and by^the end 6f tjie 
mflnth they are set up. 

Thesfe, then, have been the princi]>al oI)erations of the month 
of July : — The lambs have beeft weaned ; the hay has been 
mown, worked, and placed in ricks ; the fallow-land has been 
worked and flunged, and lime has been brought forward ; and 
the j^urnips y,nd potatoes have Been horse anddiand hoed. 

August. 

Livestock , — The cows, steers, and calves, are at grass, and 
are kept so during the month. 

The ewes are Jit grass in tJieir own fields, and the ewe and 
wether hogs in theirs. The old ewes which are to be sold 
may now bt^sidected from the rest of the flock, and marked 
for that purpose by the im^’king-iron ; and, at tjie same time, 
all the other sheep niaj^ have tlieir distinguishing- mark put 
upon them. ^ 

The liorses are receivijjg green forage, and, whe^ ttm first 
crop of clover is consumed, they inay%pceivg* tares until the 
second cjpp is ready. They may still be allovwd remain in 
the fields a* night 

Labours ^ — In so far as the working of the fhllow-land has not 
been pe^oformed during the Is^^t month, it is now to bfdone. 
Should Jthe turnips not h^ beeSaSi^t.up iuring^the lastjnonth, 
tffey are poW to be set jip. 

* Tha hay, wjjien ttBady,»is to be byougld; hojae to the barn- 
yard anS stacked. 
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Tli^ corn now^becoming npe, preparation is to be made for 
thatching the stacks, by formi^ the straw into buncW and 
making straw-Vopes., •Reapershaving been engaged, the ope- 
rations of the har\'est are commenced and carried on in pro- 
portion as t{ie C(/rn is ripe. The com that h^ been»rej|[)ed, 
is, as soqn as it is ready, carried home to t^ie barn-ys^'d tyid 
stacked. 

Thes^, then, have been tije principal operations during the 
month of Augu^. The cows, 'steers, jtnd calves, have Ixjeii 
kept on grass ; ^the old ewes intended to be sold have been se- 
lectefi. and marke<^, and all the sheep have been likewise 
' marked J the labouring of the tuinip-land andsunimef-fallow, 
in so^far as it was not done hi tlie preceding month, has been 
completed ; the hay has been carried home to the barn-yanl 
and stacked ; the straw, in preparation for the ‘thatching of 
the stacks, has* been got ready, and the harvesjt operations 
have been begun and jiro^eded with. 


Septembkii. 

Live-stock , — The cows, calves, and steers, are all at grass, 
an.d are kept so duripg the month. All the sheep are like- 
wise at grass during the month ; but before the ^nd of it, the 
old ewes which had been marked fpr side may be sold. 

l''he hors'es are kept on • green forage. As the month ad- 
vances they are taken up from grass at night, ^and kept in the 
5tabh‘ ;• and, at the end of the month, they arc put again on 
hay and haril fcod. 

lAibtar, — I'he reaping of the corn, in so fur teS it is not 
completed* proceeds with activity during t^is month, and it is 
carried home to the barn-yard us it become^ ready. ^ 

Tbi; lime, if not previously^applied, is laiid upon^the sum- 
mer-fallow lapd. whvjh ,thpQ.receisfes the seed-furrow, jfnd is 
^wn. 

^ I, 9. i c * . 

These, then, ^havQ beei\ the principal lajiours of the .month 
of September The old ewes have beeli sol^, ahd,*^ towardsf 
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the close of the month, the horsis hkve be^ put on winter 
food ; 4he operations of the harvest have been carried forward ; 
lime has been applied to the &llow-Ianfl ; and •the wheat has 
been sown. 


“ October. 

Live-^f^oc/t.—Atthe beginning ofjthe montllTthe cows, calves, 
ani^ steers are at grassy but the month adfances the cows 
may be taken up at night and receive green forage in the 
hc^se. 

llefoft? the 10th of the month the rams are adftitted fo the 
ewes and giminers. 

At tlie coniiiiencemeTit of the month, the ewe and wether 
hogs JVe stilt at grass, but towards the end <»f it, fv'hen tlie pas- 
tures fail, they are penned on turnips. . ^ 

Towards the end of the month, too, as the pastures fail, tlie 
cows, calves, and steers are put finiJTiy into their winder-houses 
and yiwds ; namely, the cows into^their cow-house ; the calves 
into a yard >vith sln^ds ; the y car-old steers, if not ready to be 
finally fattened, likewise into yards witJi sheds ; and the two- 
year old steers into their stalls, or into small yards and sheds ; 
the bull into a sepimite yard and shed ; jyid the c»lts into their 
ytird or padlock. 

Jjaboitr. — If the whe&t had iTot been sown during the last 
inc>nth, it is no^ to be sown. 

After the stubbles are cl|jare<i of corn, the operation pfpleugli- 
ing the stubble-land commeinfes, and !^)roce^dded with till all 
the land^intended for fallow and fallow-crops is pl|>iighed. 

The cattle being put into their respective yajds, the*process 
of tlirashing for foi^der ?ind prpvender commences, *ind is con- 
tinued thronghou!; the winter. 

Thescj, then, have been the pfincipal operations of the%ionth 
of Obt^ber: — The male^Ais be^a^ilted to^the ewes and 
gfmmersj the ewe and wethjr^ hogs* hat^e been put on turnips;* 
fhe cows, calves, stfiers, and colts, lyive Jw^n put into their re- 
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spective yards ai|d stalls ; die ploughing of the land to be in 
fallow and tallow-crops, has b^n carried on, and the thrash- 
ing of the cerif has c^^mtnenced. 


The whole of this scries of labours may^be said to Ire com- 
prehended in four periods, horrespondiiig with the four quar- 
•tersof the year, -—win ter, spring, suniiiwi^r, and autumn. Tht^ 
winter quarter comprehends the months of November, Dccem- 
^ ber, j\nd Jaiyiary ; /.he spring quju-ter, the months of Febru- 
ai’y, jMareli, and April ; the summer quarter, May, June, -and 
July ; and the autumn (juartA*, August, September, and Octo- 
ber ; e(ich of these periods being distingui>hed by labours pecu- 
liarly its own. 

^ During the ^^inter quarter, the cattle of different kiudu are 
put into their yards, housgs, itiid stalls, and fed on straw and 
turnips, 6r other succulent food, and the horses are put on 
their wnnter provender, consisting of straw, with a short allow- 
ance of corn. The breeding ewes having previously received 
tlie male, are kept on grass, and receive hay in hard frosts and 
snow, and the young .sheep are penned on turnips. 

Tlie main employfiient of tlic liorses, is ploughing the stub- 
bHi-land for the next year’s fallow and fallow-cropsf, and plough- 
ing the grajs-land, which is to h0 sown with oats in spring ; 
they are fiu;ther employed in taking coi;u to market, in bringing 
(urnips to the stock in the yards and stalls? and, after the 
quarter is somewhat advanced, in caif-’y ing dung from the yards 
to the fields wh^ieh art*to be in fallow and fallow-crops. 

Hedger and Viitcher ivork, and draining arid spack work of 
all kin^s, proc^^ed during this and the^otlier quarters. 

In the spring quarter, comprehending ^he months of Fe- 
bruary, March, and Ajiril, the*cattle are kept in the^yards with 
their allowance of straw and tum^is, or oth^ succulent food ; 

. the cows calvbj'if tHey4i»/€*not done so in the last^quaiter. 
The ewes, when the period of lambing /ipproacthe^, receive tur- 
nips ; about the| middle ofithe quartA* they^lam];, aqd^are then. 
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put Oil neve grass and the yoimg sheep ar€» kept penned on 
turnips till April, when they aye turned out to pasture for the 
season. 

The labour of the farm now becomes active ; the horses are 
put ypdti their^full allowance of corn and hay ;#the oats are 
soivn ; 4;he potatoes are planted ; the barley anc]^gi*!ass-%ee(ls are 
sowR ;*thc land in wlveat and barley, and the land in now grass, 
are rolled, and that intended foi' suininer-fayow and fallow- 
creps receives its first Sipring ploughing. During this quarter, * 
too, the thrasliing of corn is carried on ; ai;u the dung is*taken 
fr/Bn the yards. 

The summer quarter comprehends the* monu'is of May, June, 
aiul July. Soon after the commencement of the quarter, the 
fa t cattle are sold ; the cows and cattle in tluj yar^is are .turned 
out to pasturb ; the cows and mares that have not received the 
male, receiASP him. As the qiJarter advances'*, tlie calves ar8 
weaned and turned out to grsjj^e ; 4 |lie sheep are washed and 
shorn ; the young fat sheep are disi>osed of, and tfie wool is 
sold ; and, before the conclusion oT the quairter, the lambs are 
weaned. 

The labour of this quarter commences with bringing forward’ 
any part of the spring op(*rations not completed, and afterwards 
consists chiefly in working the turnip-lafid, in hoeing turnips 
and potatoes? and in preparing and manuring the summer fifl- 
low. The hay, too, is mown and ricked. Regul^' thrashing 
ceases soon after the con^mencement of the quarter. .The horses 
are put on gree* food, and, after the labour of tilling the tur-j 
nip-land is over, they are»put upon a short ^lowano# of^om. 
This, too, and the following quarter, sufc theective season of 
the household dauy. 

► The autiimn quarter ^comprehends the months qf August, 
SeptemJiier, and Oqjiober. The*cattle are kejgt on grass during 
ifiis periocLtill towards the condlusiion of it, when they are put 
in their kouses and yards^ fed on straw, and turnips or 
otlher sugculent substances ; the lAfrS^s? to8, arcT^t upon their 
winter food. The ewes are kepttin their enclosures ; and, about 
Jihe middle, of ^e qnartef, the oldest and of them may 
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t- 

be sold, their pla«e being supplied by the younger ewes, wliich 
had been retained for that purpose ; the breeding ewesteeeive 
the male ; the* lambs,' now ewe and wether hogs, are kept in 
their enclosures, until the end of the quarter, when they are 
taken fromtgrass and penned ofi turnips. 

The labours pf the quarter commence with bringing forwr^rd 
the work of the former quarter, and in seonring the hay ^ the 
reaping and stacking of thUtCom proceed ; the wheat is sown ; 
the stubble-laniis ploughed : And thuscagain begins the ciscle 
of the labours of the Farm. 
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Ag^l. operatioTf^of. § 


oil 

30, 427 
. 14 

.• IG 

• a57 

. GOO 
liu sheep of, 553 

^70 
377 


G24 

622 

620 

624 

<)-22 

622 

39 

377 

647 

•377 

690 


AracTiis hypogcra. 

^rctiuiO liappa, •. 

A rciiuri a rub ru, *. 

Argali, 

Arrheiiatberum avenaceuii 
Arrow-grass, marsb, 
Artemisia viilgA’is, ( 
Artichoke. JAnisulem, 

Arts, ]iiaiit.s used i - the, 
Artibdo J^iirugmitcs, 
A.^clepia*? syriaca. 

Ash. blue, 
common, 
mountalu, 

• white. 

Ashes of coal, 

• ot‘ peat, . 

• ^ wood, 

Asia, w ild sheep of, 

Aspe^, 

Ass, . 

Astragalus bceticus, 

August, opc^itions of, 
Auroch-s, . 

Avena brevis, . 
elutior, . 
fiitun, 
nuda, • . 
oriental is, 
sutiva, . 
slrigosa, 

Axe, 

• 

^Babyroussa, 

Bueon, 

Ball in wheat, 

Balm, . . ’ 

Balsam. Canadian. ^ 
C?a#^)fithian,^ 
Hungarian . 

Barley. •. ■ . 

disi>a.ses of, 

* bnrnmeller, • 

I Nejiaul, 

• pearl, 

• period offowing, 

• place ill the i*otati« 

• . . 

]iroduce, 

•• • cgKintify of a^ei, 

^•eHjjing, 

• six r#w'ed, . 

six-rowed, bl^k, . 
•six-rdi^, battledore, 

Y V • 


*age 357 
SO, 430 
28 
. 653 
429, 443 

• 2.9* 
*• 372 

331 

• 383 

20 
350 
405 
• 405 

383. 495 
405 . 
T2^ 
72 
53 
553 
405 
476 
386 
6.97 
501 

255 
420 
43.9 

256 
256 

255 

142^)0 

598 
606 
24» * 
•386 
377 
377 
377 
246 
2.55 
2.')4 
240 
2.54 
2.50 
. 2.50 
254 
254 

252 

253 
248* 
249 
24:^ 
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fiai'le.v. six-rowed, njeiked. 
six- rowed, sprat, 
straw, . 
two-roweil, 
two r jwed, black 
two-rowed, battledore, 
two-rowed, naked, 
two- rowed, c^»rat, 
uses, 

Barn utensils, . 

Barrow, hand, 
load, 
w'hoel, 

■ Sjiarred. 

Battledore barle}'. . 

Beau, .... 
common, 
culture, 
dise:vses, 

.drilling. . I . 
Essex-treks, . 
fiat tick ti, 

Heligoland, 

horse, 

long- podded, 
iiianuriiiL. 

May, 

Ma/.ugau, 

period of sowing, 

place in the rotation. 

produce, 

quai-ity of seed, 

reajjing', 

rust, 

oil for, . 
sowing, . 
small- ticks, 
straw, 
tick, 

Bean-ba.'i'ow, . 

Beai'ded she(*p of Africa, 

Bed straw, Jody s, 

smooth licath, 

• w'hite water, 

yellow, . 

Beech, coinmo<i, 35G, 377, 

Beer, .... 

Beet, .... 
culture, 

'xangel'Wmrzel, 
perW of Sowing, . 
preparation «^f land, ^ • 
root of scarcity, 
uses, . • . 

Bell-flower, round-leaved, 

Beilis perenni.s. 

Bent-grass, line, * 


marsh, . 

. 20. 128, 448 

Berc, 

242 

Barnacle. . 

. , 624 

Beta Lida, 

3()*2, 

vulgaris, . 

332. 362 

Betula alba, . . 


ienta. 

. . . < 405 

papyracea, . 

f 405, 

pendula, 

. 405 

B>«8. • ■ • • 

/ ‘ 248 


Birch, black. 40.5 

canoe, . 40,5 

common, . • 3t)3, ^15 

w'ee.ing, 40ii 

Bird's-foot trefoil common, 424 

greater, 424 

Bison *501 

Bitter principle, ,■ SGt* 

Bitterwort, •. ». 373 

Black couch-grass, 420 

Blight, . . . ' 242 

Blight in the turni]>, *K)3 

Blood-horse,* . . 470 

Blue buttle, corn, . . 440 

Blunt leaved sphagnum, 20 

Boar, African ' WlH 

wild 598 

Badian milk vetch. 306 

Bog aspluMlel, Ijancashlre, • • 20 
Bene-inanurc, .... .5G, GO 
Bordeaux turpentine, ! . 37G 

Boring rod, .... 103 

Bos bismi. ..... .501 

biibalus, .... .501 

caller .501 

frtnitalis, • , • . < . fiOl 

giiiniens, . . . . .501 

chiitus .501 

taunts, . . • . . t oOl 

urns 501 

Bramble, 440 

common dwarf, . . 80G 

Brand, 243 

Brassica cam post ri.s, . 200, 304, 3.52 

cainpestris, \aj>o brass ioa, 201 

Napus, . . 200, 304, 3.52 


20 

40.5. g;» 
370. .302 
332. 3<)2 
333 


Napus esculenta, 
uleriicca. ‘J 

oleracea caiilo-rapu, 
})i*a‘cox, • . 2.90, ,1 

rape, 200, .‘104, 3 

Break. 

On* flax. . » . 

Brewing 

Bi^er, sweet, 

Broadcast sowing machine, 1 

Broine^grass, 
s<»ft, 

Bromus mollis. V 
Brookliine, . . . . 

Brudin. Common, 3.M, 37*2, 4; 

Spanish, 3 

Bnichiis graiiarius. 

Brush, horse, , . .1 

Buckbean, . ' . , 

Buckthorn, yellow- berried, 
Bucku9ieat, 

viiinbing, 
cohinion, 
noush-se^eJ, 
jiet'iod of sowipg, 
ploughing green for 
manure, 
produce. .* 

quantity of p#ed, 
soils for, 
stems 7 f, 


iita, 201 

200. 307 
-rapu. . 201 

2.90, .304. 3.52 
200, .*104, 3.52. 3G2 
03 

. 342 

. 3«2 

. 3»G 

tine, 107, G.50 
443 
. 44.3 

. *430 

20 

3.M. 372, 424. 440 
351.424 
. 2«4 

14.5. 00*2 
. 372 

ried, 3G2 

50,288 
. . 442 
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Buckwheat, Tartarian. 

U8G8, 

Buffalo. • . . . . 

American , 

(.'a]>e, 
common , 

J^uildiiigR 

litiliff' s house, . 
barn, . % 

blacksmith's ^lop, 
boilin{(-hoiiKe, 
a;ur I enter's sho]j^ < 
cart-shed, . 
cow houses, 

<lairy, 

dressing; barn, 
elevation of, 
extent, 

feeding-sheds, 


grniiiuf ]dan, 
hay-house, 

^ ^ houses, 
jMiultry-house, . 
sewer,' 

• 8itiinti(Vi of, 
shelter-sheds, 
S])are house, 

• stabled 
straw barn, 
tanks, 
tool house, 
turnip-sheds, 
water for, . 
Biinias, oriental, 
c^'ientulis. 

Burdock, coniiiion, 

Burnet. . . . . 

Burning, paring and, . 
Burnt-c«»rii, .* 
liuller-cuji, 

Butter-wort, coninuin, 

(Cabbage, ... 2 

Aniorieun, 
broccoli, 
cauliflower, 
chou h mille tetes. 

COW', * 

Drumhead, . 
greens, 

Jersey cole, . 

Kohl-rabi, 

larg^Scottish* 

nianurep 

mode of culture, 

iteriod of .sowring. 

Savoy, 

thousand-head^ , 
turnif-stemm^, 

' usm, 

jy<irkshire, . 
(yalcareous^ravel, 

• sand, • 
sa«>ls, 

Csklluna vulgaris. 

Cinnclina, ciiltfr^atetb 


0.30 

632 
0.31 
0,30 

633 
020 
020 

. 02(> 
630 
(feO 
. 6‘27 

. 031 

. 031 

0.32 
633 
025 

. 620 
0.31. 0.32 

031 

. 0*20 
. 0.3.3 

ti32 
. 031 

032 
420 
420 

30. 441 
434 
. 170 

. 24.3 

444 
2,0 


0. 307, 352 
nil) 
307, 30.0 
ai>7, 300. 


. ^309 
. *307 
300 
307. .mo 
. 30.0 


200 i C'amcliiia sativa, . 

209 I Campanula rotundnolia, 

.502 Canijiion, corn, 

501 OL-atiadiah balsam, 

501 geoi^, • . 

502 Canary-gr^K, 

02.S I Canker in the turn^), 

032 ^*anal>is sativg, . * . 

620 |•CanvasH-carrier, . • . 

632 (*ape buffalo, • • • * 

030 I Capital, . • . , 

6,32 Burdens, 

0.37 Impleniei^s, 

0,30 «• liabi>ur, 

633 Live-stock, • . 

020 Til aintenance of horses, 

026 ]V1 allures, 

02() Pro«!iice, • . 

030 j Seeds, 

0*20 Capra srgragiis# . . ^ 

627 c^luctts^l^a. 

0.31 ibex, 

031 tJaftiway 

0,32 (Carbonate of lime, 

033 Carboniferous rocks. 

025 Ctwdainiiic prateiisis, 

620 Carex, ... 20 

t).'12 • arenaria, ^ . 

031 sea 

020 I Carpathian balsam. 

0.3.3 I ^'arpj^ss Betulus, 

t*32 Carriages, wheel, .• 

031 CaiTgt, .... 

032 Altringhaiii, 

420 cultivated, 


9.2^425 

m,m 


culture of, 
long* red, 
aimie, 
oi'ange. 

jire'i-aratioii of land, 
prodiwe, 

quantity o^' seeds, 
soil for, . 


f liarucss, 

siiarred or eorn, 
turii-up, » 
water, I 

Carthaniu^^nctopi^", 
(Jaruni canii, ^ 

Castanea fe'p’ca, . , 

Castov-oil rdaiit, 
Caflihrosa aquatica, | 
Cat^h-w'eed, 

‘Catstail, meatlow, 
Haucasiau ibex, 
Cecidomj'ia Tritici. 
^'entaurea Cyanus, 
nigra, 

CaMal g|«8sc7, . 

. ^drilltug, 

• reaiiiftg. 

I « sowing. . _ 
Stackiils, 


354 
20 
441 
. 377 

024 

. 266 
303 
344 

220. 062 
. 501 

• . 655 

. 674 

.. 650 

. 672 

. 062 
les, 073 

.. 671 
. 675 

. f(jG» 
} 590 

' r>i)G 

. ,.590 
. .305 

15, 00 
60 
29 

20, 29, 460 
.30 
,30 

. 377 

'405, 040 
• . 134 

. 326 

. 327 

. 327 

327, ;eo 
. 327 

. 327 

327 
. 327 

329 
. 320 

. 327 

. 329 

320 
6 

130, 6(10 
139, 001 
137. 060 
— 1.36 
» 130.660 
361 


211,332 

f 212 
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061*601 grab:'68, throcihing 
* weeding, • . 
winnowing, 
Cetrario islandiciu 
Chaff-cutter, • . . - 

Chalk. 

Chamomile, stinking, 

wild, • . , 

Charlock, . t . 

Jointed, 

Chcese-])i*88, . r 

Chomicu anal^^sis of soils, 
Cherry, . # . 

Chestnut, horse, 

sweet, • 

* Chick-pea, . • 

Chick^’eed, common, 
Chinese duck, . * 

^ goose, 

nog, ^ . . f 

Chisel, pruning, 
Chlovtc-slate, 
Chrysanthemum Leucanth 
segetum, 

Chui-n, . . . 

Ciccr afietinuni,* . 
Cichorium Intybus, 

Cider, . * • 

^Clay-mai*l, 

Clays, 

Cleavers,' 

Clothier's ttasel. 

Clover, creeping w'hite, 
crimson, 

Egyptian, 

seed, 

, harts, 

hybrid, 
king's 
red, 

yellow,' . . - 

Club-moss, common. 
Cluster- pine, 

Ciiicus arvensis, 

lanceolatus. 


V 

213 
228 
•. 27 

130, 660 
15. 60 
440 
. . 440 
. 439 


Coltsfoot, 

Columbia, 11 via, 

Colza, .... 
Comb, mane, . 

Comfrey, common, 
prickly 

tuberous rooted, 


k Con posts, 
Conifera*, 


373, 378, 


Corianulrr, 

(k)riandi*um sativum. 
Corn, bLuc-bidtie, . 

* fevenew, 
marigold, 
measure, 

rose, 


polustrls, 
Coal, ashes of, 
Cocculus indicus, 
,CV)ck, domestic, 
e*>«ntnm, 
breeding, 
Chitagong, ^ 
cramming, ' 
Dorking, 

feeding, ^ 

game-fowl, 

«Tungle, 

M^ay, 

Poland. . 
Cockl^ com. 
Cocksfoot, hairy, . 

rough, •; • 
Coffea arabicai 
CiofTee-ptant,, 

Cole, . . . . 

Collier, thS; . . • 


6-22 

Corj lus Avellaiia, 

377, 405 

624 

Cott( in grasses. 

351»126 

600 

Cofftou, broad-leaved, . 

. 28 

. 400 

common, . . * 

1 28 

16 

harcs-tuii, 

! 28 

im, *143 

]>laut, 

. 351 

439 

Couch-grass, .... 

448 

543, 660 

black. 

428, 448 

. 286 

Cow, . . r . 

•■502, 523 

387. 419 

dairy, .... 

. 641 

379. 38(V 

<Xuaiitity of milk of. 

552 

19, 68 

Cow-grass, .... 

422 


Crab, 

. 647 

442, 

Cru< Idle -scythe. 

. 217 

. 384 

(h’iik€d)errv, .... 

. 27 

. ^421 

Crataegus bxyacantha, . 

405, 638 

. 422 

Crocus, saffron. 

. 361 

. 422 

Crocus sail v us. 

. 361 

456, 457 

Ch’ops, preparing of land for, 

. 164 

. 4*24 

succession of. 

. 199 

. 4*22 

( h'uion tinctoriuiu. 

. 362 

424 

officinal, . 

. 362 

421 

Crow'berry, black, ' . 

. 27 

416 

Crowfoot,' bill bous, 

. 444 

27 

creeping. 

444 

. 376 

upright mefedow^ . 

. 444 

. *443 

Cucumber, .... 

. 378 

30, 439 

(^-uSurbila Pepo, 

. 377 

. , -if 

Cultivators, .... 

. 96 


. 612 

615 

. 612,615 

# • . 615 

. 616 

. ' . 615 

616 
616 
C14 
612 

. 61* 

. *615 
441 , 
. 267 

• . 4Sl 

.. 386 

« 386 

•290, 804, a^2 

.^278 


72 'Jurrycrinb, . 

372 Currant, black, 

612 tribe, *. 

615 Cym^urus cristatus, 
615 CytiSus albas, 

615 nlpinus, 

616 scopariiis, 

615 , 

6 1 6 Dacty lis glomerata, 
616 Dairy, ^ . 

C14 apartments of, 

612 butter, 

61* butter-milk, 

615 cheese, ' . 

Mi' • cheese-knfi'e, 

-67 f. % cheese-press, 
tfl chum, 

386 cream, . , 

m f cird. . . . 

J52 ^feeding cows, 

J78 kinds cowi^ 


. 444 
.. 619 
t 304. 352 
145, 692 
. 4-20 
. 420 
. 4*20 
66. 7» 
o. 375 
3.56. 385 

• 3S6f383 

• . 440 
•. 440 

440 
2*29, 662 
. *440 
. 440 


145, 662 
. 386 
378, 381 
. 431 
. 424 
. 405 
351, 372 

30, 431 
. 540 
. 542 
540, 545 
. 5?) 
540, 541 
542 
i547/548 
. 543 
. <^40 
. 540 
, . S51 
• . 551 . 
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Dairjj milk, . 

<||iaiitity of milk, 
rennet, 

skimincd-milk, . 
utenBils of. . 
whey, . 

• Daisy 1 

^ gr^t white. . ' 

Darnel, bearded, . 

' ^)erennifil, • . 
Daucus carota, 

Dea(> heilgc, . > • 

Dead-nettle, red, . 

white, 

D%cember, operations of. 
Doer's hair, . 

Dibbling wheat, 

Digitaria sanguiualis, . 

Di p.sacu.s*fu1 Ion um, 

Diseases of rye, 

of wheat. 
Distillation. . 

Distilled liquors. . 

Ditch,. .... 
Dock, . • . 

broad leaved, 

Dogis tail, crested, 

Domestic economy , plants us 
Domestic fowls, 

Dourro, .... 
Drag, dung, . 

Dra^, .... 
Draining, 

boring rods, . 
Elkingtoii's. . 
Esses. 

in mountain pastur 

surfocQ^ . 

tile, 

wedge, . 


covered, . 

open, 

sheep. 

Drilling cereal grasses. 
Dry-stone-wall, 

Duck, Chinese, 
domestic, 
feeding, 
habits, . 
hook-billed, 
Muscovy, 

musk; . . • . 

wild, f 

Dung, .... 
Dung-drag, . 

'^ung, farm, See MaiWATe, 
iDuug of bindji, . • . 

Dust brand, . ' . • . 

DgtcliashJs, . 

Dye-pBints, . 

Dypr’s obonder, , 
weed, . • . 
Dziggithir . 

• • . • 
lEarth-nutfiniieriAin, .# 


. 540 
140, 542 
. 540 

“. 432 
. 326 
. «64" 
. 4i'2 


. 141 
. 100 
. 1«3 
. 103 
. 10 .; 
. lO.j 
. . 40*2 
. 105 
102. 105 
. 1.00 
. 15*0 

. 104 


Egyptian goosef . 

Elater segetis, 

Elooeharis csespitosa, . 

Elm, coxdmon cork^iarj^ed,' . 
narro^'-leaved English, 

Wych 

Elymus arenariqjs, 
Km*petrum*nigmm. ^ . 

Eijuisetum arvense, 

Erjuus asiniis, • •• 

Biircliellii, 
cahulliis, 

• hemiomfs, . f 

• <l««-gga, • . 

zebra, ^ . 

Ergot, 

Erica cinerea, . . • 

totralix. * . . . 

Ericeap. .ft 

Er:i>pho:a. * . . * . • . •S. 

Ei*ioi>horijin angustifolium. . 
j yiuiystacbion, . • 

vagiiiatum, 

Ervum ervilia, 

hir ntum. . , - 

Lens, 

mouaiithos. 

Esparto nish, *. 

EiipJa)rl)ia hcdioscopia, 

* Kiip^trasia ottici nails, . 
E\eriasting pea, broad-le|ved, 
narrow-leaved, 
biX^ienses of the farm, . 
Extirpators, 

JOyebright, .... 


Fa l)u vulgaris, 

F'ugus sylvatica, . 
Folio vv-^>ps. 

Fallow, mimmer, . % 

Fallowing.^ 

Farm buildings. 

Farm, operations of. 
Fasciola hepaticn, 
^February , oi)eration8 qf 
Fiflspar, 

Fences, . 

brushwcM)d, . 
combined, . 
dry- stoiTc wail, 

iplinjf, • 
stone- wall,*. 

• sunk, . 
^rmented liquorsf 
I^rn. • 

Fescue-grass, l^rd, 

• meadow, . 

• sheep’s, 
spiked, 

Festuca duiiusculjL . 

^ \ •*loliacea, . 
o^na, 
pratensis, 
Fevqpfew,«fm, •. 
Fevers of ih^p, •. 
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Fibres, plants cultivi^Bd for, . sSs 

Filices, 444 

Fine bent-grass, . . 28 

Finger-grass, . a . r • 267 

Ji'ingers-and'to'la, . . • . • 303 

Finlaison's hamiwr, . * . 07 

Fiorin-grass, . . • . .29, 428 

Fir, Scotch, , . * . • . . * 37S 

silyer, . . . 376,404 

Fir-tribe, V . » . . . 375 

Flax, 336, 350, a55 

breaking, .... 342 
culture of, . > . . . 338 

dew-]>otting, . ; . • 

for seeds, . ' . . 343 

*** heckling. .... 342 
lilr. Iris-leaved, . .351 

New Zealand, . 351 

p^rod of sowing, . 338 

pla^ in the notation. . . 337 

■ preparation of the land, . 337 

pioduce, 343 

pulling, 340 

purging 28 

quantity of seed, . 338 

rippling, 340 

scutching, . ‘ . 342 

soils for .336* 

steeping, 341 

Fluke, 583 

Food, apparatus for steaming, 132 

Foot-pick, .... 141,662 

picker, 1 1 45 

Forage 450 

hay, 454 

herbage, . 4.52 

‘ maii^emeut of, . 452. 454 

mowing, 452, 454 

plants, .... 408 

period of. lowing, 451 

’ second crop, 456 

seeds for, . 436, 451 

soiling, 4.52, 453 

when for seed, 4.56 

Forks, long, 143 

short, . ...143 

three-pi .mged, .141 

Fowls, domestic,, . , . , 612 

fhx-toil gross, floating, 2.9 

■" meadow, ... 30, 427 

Fragwia vesca, .... 377 

Fraxinus americana, 40.5 

excelsior, . 405 


Genista anglica, 

Gentiaua lutea, 

purpui'ea, 

* rubra, 

Guntianese, . 

Gentian, yellow, . 
Gilliflower.jea, 
l^lechoma Mdcracea, < 

iQlycyrrhiza glabi^, 

Goat.' . . . 

domestic, 
flesh of, . 
habits, . 
milk, 

L wild. 

Golden cup, . 

Goose, Canadian, . 

Chinese, 

« domestic, 

Eg^'^ptiaii, . 
Embden, 
feathers, 
food, . 
habits, . 

Spanish, 

wild. 

Gooseberry, . 

Goose-grass, . 
Goose-tongue, 

Gorsc, .... 

' Gossypium, . 

Gourd- tribe., . 

Graiue d’Avippion, 

Grain, machine for biniising, 
Giam, . ... 

Grano marzolano. 

Grape, .... 

Grasses 

cereal, 
tor seed, 
management of, 
Grass-hinds, hay of, 
forage, 
irrigation, 

e inaiiogeiuent of, . 
c' manuring, . 

•p pssturage, . 

permanent, .. 
Grass-seed harrow, 

GraSi'V seeds, . 

Gravel, calcareous, 

(Gravelly soils. 

Greenweed, needle. 


quadl'ongulata. 


. 40.5 

Green vitriol. 


63 

French LoneysucUe, 


: 4L9 

Grindstone, . 


. 14.5 

Fruits, plantr cult.’ vated 

for, 

. ?77 

GrossuMiceie, 


. 379 

Furze, .... 

• 

. v2l 

Gwmnd-ivy, . 

Gj'ub 


. 372 
244,2<il 
96. 6^ 

G^eopsis Totrahit, ' 


. 43.9 

Grubber, . . 


..Gallup 4narine, . 
palustre, . 


. '43.9 

action '>fthe. 


. 161 

. 

29< 

Finloison's, 


. 97 

saxatile, 

•. • 

. 28 

'r Kirkwood's, . 


> . ' 98 

* i;;erum. 

3.^2 

Grunting ..ox, . 


. ^1 
. ^18 

Gfdlinaceso, . 


. 612 

Guinea-iowl, . . « . 


Gallinaceous fowls. 


. 612' 

Gums, 


. 375 
,63, 67 

•* 

Gate, . . • 

Gn.yal, . . . 


« 651 
SOI 

Gypstm. . 



27 

•. 373 
. 373 
. 373 
. 373 
. 373 

; 37§ 
•. 303 
. i^96 
. 596 
» . 597 
. 596 
. 5.96 
. 596 
. *444 
. 624 
. 624 
. >22 
. 624 
. 624 
. 623 
. 623 
. 623 
. 6^24 
‘ . 622 
378. 379 
439, 442 
r 442 
421, 648 
. 3.51 
. 378 
. 362 
. 131 
. 286 
. 24*2 
. 363 
. 427 
2J1, 382 
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Haiuault scythe, . 

Hair* .... 
Hair-gAss, crested, 
early, . 
silvery, 
turfy, . 

Ualtica ncniui-utn, . • 

lianimorjs .1 

HanA)arrow, 

Hfiml . 

Harebell, 

Hariyjvf, the, . ’ 

drill, 

Flulaison's, 
grass- seed, 
iron, . 

Harrowing, . 
llawkwecd, common inrmse 
JbAwtliurn, 

Hay, ^. . . . 

snowing, . 
of bogs, . 

of cdevaied posture disti 
of marshes, 

of permanent gross-land 
produce, . - . 

second crop, , 
stocking, . 

W'cight c»f.** 
when for seed, 

W'orking, 

Hay knife, 

Huy •tedding machine, . 
Hay-rake, 

Hazel, . . . . ii 

Heath, comnmn, . 
cross leaved, 
tine leaved. 

Heath-gross, decambeiit. 
Heaths, . . ' . 

Hedge 

dead, 
knife, ^ . 
sfiadc* . 

Hedge tools. . 

Hedgerow tree, 

Hedysarum coronnrium, 
lleifer, . 

i'Jelianthus animus, 

tuberosus, . 
Hemlock spruce, . 

Hemp 

breaking, 
cultiTre of, . < 
heckling', 

nai'<‘ot?c properties of 
soil for, 

place in the rot^^^^kon, 
period of sowing, 
preparation of yland, 

* prci^uce, 

•riuantity of seeds, 
stuping, . . . 
taxing up^tho crop, 
Hemp-nettle, common, . 
llerbagp plants, « 

saetlg fori . f 


. 218 Hei'd-grass, . « • 

. 590 Hieracium Pilosella, 

. 29 Hinnv, 

2# Hoo,naini, . » . . 

28 Hoeing implements, *. 

29 Hog, • 

. 303 bacon, . « . 

142.600 • Berkshire,* . . . 

141,0^ Breeds, . . . 

* . 144 Cheshire. . • . •• 

28 Chinese, 

89,/)59 English, old. . ' . 

. 320 Essex, . • . 

97 .* feeding. 

.Oj flitches 

95 fo(Ml 

159 form, . . ; . 

,r, . 28 hrdnts, . ‘ ^ . 

40.^), 0*18 hams, . I 

4.^4 Highlahd, ^ • 

454, 4.58 Diiicc)xn.shire, 

. 401 y native, .... 
its. 401 Neapolitan. . 

, 4H1 old English, . 

458 number to be kfmt, 

. 45() pickling of p«i*C . 

. 4.50 pi>’‘k, . . . ■ 

455 ' rearing. ^ 

. 450 Uudgwick, . 

. 450 • /iJiainese, 

455, 45J/‘ Suffolk, . . * . 

144 Yorkshire, . 

. 4(»0 1 species, .... 

. 143 varieties, 

, 378. 405 llolcus avenacous, 

425 hrvatus, 

28 mollis, 

28 Holly, common, . 

2i* Honeysuckle, French, . 

27, 448 Hop, . . % . 

. 638 Hop trofon, .... 

, . 047 Uordcuni, distichon, 

043 disticlio-zeocriton, 

, 043 gymno-disUchoi*; . 

j 140 gymno-hexa^ichon, 

* . ^4 * * hexostichon, . 

't . hexustichon-zeocrito] 

. 5;w vulgare, . , . 

3.50 zeocriton, 

0y 334 Horiiheain. .* 

. 374 Horse, • •• 

, 344. «*152 ltn^.oray, • . 

. 348 Aruhian, 

34t> blood, . • . ' 

. 349 , breeding, . ^ 

i . 345 n breeds, • • 

. 34.'i V cart, .... 

. 345 Clo.velaiid Bay, . 

. 340 tUydesnale, 

. 340 * comparison with the 04 

. ..34.<h farm 

349 food^. • 

. 348 > • •Tonofi, . ^ . • 

. 347 hribitsof. . 

* . 44f hamcney, 

• . 40R , « huvtort • . * ■ 

. 436 * mod^^ feeding, . 
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Horso, old English blMk, 
pony, . 
race, . 
rearing, • 
road. .• 
stable. 

steamed food, , 
Suffolk punch, • 
training, a . 
varieties,* . 
witners, . ^ 
Horse-hoes, , 
knot, . 
tail, com, . * 
Hot-lime. . • 

.^fummellcr, barley. • 
Humulys Lupvlus, 
Hungarian balsam, • 

Ibex, ^ . 0 . 

Caucasian, 

Iceland moss. 

Ilex Aquifolium, . 
Implements of the farm 
for hoeing, 

* for ift'eparing 
of manual lab* 
jf prices qf, 

Indian cock. . 
saw, . 

Indigo. 

Indigofera, ' 

Iris-leaved flax- lily. 

Iron, 

harrow, 
ores of, . 
oxide of, 
sulphate of, , 
Irrigation, 

catch -work, 
kinds of, 
meadow, 

* nature of, 

theory of, 
warping, 

Isatis tiuctoria,' 

Januaiy,' operation 8 of, 
■JPerusalem artichoke, 
.Juglaos-=>egia, 

July, operations of, ^ 
June, operations of, ' 
Juncea;, 

Junci, .1. 

Juncus aiv.itiilorus, 

conglopicrafus, 

efiusus, 

squarroBus, 

Kidney-hean, 
Kidney-nean, common, 
Ring's cup, 

Kirkwood's fiTubbbr; 

nap- weed, block, 

Khife, hay. 

Knot-grass, 

Kohl rabi, . V 


•. 479 * 

. 479 
. 479 
t 4.90 
. 479 
• . 493 
. 499 
. -480 
. 493 
. 479 
. 484 
115, 6G0 
. 44b' 

. * 2.9 
60,Gfi 
. 254 



. 687 

. 

. 377, 40.'i 
. 606 

' . 69r, 

. 42G 

. ' 28,448 
. 2.9, 426 

29, 4^6 
29, 42G, 4^4 
. 29 

. 2a5 

. 286 

. . 444 

' . * . . »* 93 

.• ,• 446 

! . 144 


Labour, implements of manual, 
Laburnum, 

Ladder, 

^Lady's-smock, common meadow. 
Lamb, .... 
Lamium album, 

puraureum, 

iioncashire Wig asphodel, 

Larch, American Mack, 

* common, • . 

Larix europaca, 
pcnduioij 

Lathyrus, cultivated, 

. Aphaca, 

^ latifolius, 

•pratensis, 
sativus, 
sylvcstris. 

Laurel, common, . 

Portugal, . 

Lavandula s])ica, . 

Lavender, 

Leguminous nlauts, 

Leicester willow, 

Lentil, . 

bastard, 
common, 
one-flowered, 

Lepus americunns, 
cuiiiculus, . 
total, . 

Levelling ground, 

machine for, 

Lias, 

Lichen rangiferinus, 

Lily tribe, 

Lime, 

carbonate of, 

hot, 

hydrate of. . 
niode of applying, 
phosphate of. 

(|nantity applied, 
sulphate of, . 

Lin’^stone, 

magnesian, 

,, mountuin, 
iiimetree, European, 
red-twig'ged, 

- • ■ 

Linseed oil, . 

Lint, 

Linum cathartieum, 

usitatissimum. 

Liquid manure, 

Liquorice, 

smooth, 

‘ Live-fence, 

cleaning out ditch, 
cutting, 

dead hedge, Xf 
'-f r filling up blanks, 
implements for, .. 
ms^ing, . 


371 376. 40*4 
. 376, 404 


15. 


140 

405 

14.5 

29 

569 

443 

439 

28 

404 


period of making, 
plants for* 


404 
286 
423 
4J3 
3123 
286 
4*33 
«)5 

405 
. 383 

385 
268 
373 
28.5 
•28.5 

285 

286 
609 

. 609 
. 609 
. 174 
. 174 
22, 60 
. 28 
. 351 
;i4. 60, 172 
. 60 
60, 66 
. 61 
. 63 

. 68 
64 
. 67 

15 

22, 66 
. 60 
. 405 
. 405 
9, 27. 425 
. 343 
. 343 
. 28 
336,355 
. 43 

. 385 
. 385 
. 63& 

. gA 

. 645 
-. 647 
646 
638,643 

. ms 

. 641 
, 64b 

, '^,64;; 
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Livo-fcnce, pruning. 

• weeding, 

• whin. 

Load barrow, 
liOmnN, 

Loliuni italieun), . 
pei'Giine, 

%Tnulontum, 

Lotuv corniculatus,* 

*% M|pjor, . . • 

tetrngonolobufi, 
Lou^-wort, pasture. 
l^uceriiG, 
l^upine, . 

white, 

L'ffpiims a-lbiis. 

Lychnis Eios Chiculi, 
meadow. 

lycopodium clnA'atuni, 
Lv]iie'gr^.s, upriglit sea. 

Machine, break. 

for bruising grain, 
for levelling ground, 
fur riiising stones, 
for tlyusliing. 
tV>r winnowing, 
oil-bmising, 
rippfSug, 
for sowing, 

beans, 


. 044 
. G4S 
. 040 
. 225 
2, 10 
. 4^3 
30, 432 
. 4jp 
. 424 
• . 424 
. 3K0 

. .29 
. 413 


turnips, 

Madder, 

Madia saliva, 

TVI agnosia, 

, sulphate of, . 
Magnesian limestone, . 
soil, 

Maize, .... 
hai* vest labours of, 
mode of cultivaliiig, 
uses oT. 


Mallard, 

Mall, 

Malt, 

I^l alt-dust, 

Malting, . ^ . 3H2 

Miuie-coiub ^145 

Mangel-wurzel 332 

Manna 207 

Manual labour, implements of, 140 

Manures. • : . • . 

analysis of, 
animal, . 
ashes of coal, . 

fuel./r 
^ peaL 
* WOO|1, 

• blubber, 

bTmes, . ^ • 

bruised bones, 

Duckwly»t, 
caicareouB gravel, 
sand,^ 

'clajF-nmr^ . # 


Manures, compast, 
coral, 

. dung of biids, 

•Dutch aslfbs, , 
fiHrin-yard, 

' feathers, 
fish. .• . 

' f1^sh,-&c. - 

folding sbeop, 
gypsum^ ■ • 

horn . 

leaved ci|‘ trees, 

50 lime, d . 

2(]|1 magnesian limestoftl 

237 Tnalt-dust, 

29 marl, 

*J‘.f mineral.* # 

■27 ini:a»d. 

IM) nignt-soil, ^ 

0 ^ 1 -cake, 

342 peat, 

131 plants ploughed in, 

174 potassa, . 

177 rape-cake, 

110,. 0*00 r<»ck-murl, 

124, 000 salt. 

.*553 saltpetre,* 

.*{40 sea weed, 

]<f2 I* shell niai4, 

]]0.059» shells, . 

broadcast, 107. O.'iO skin, 

ill rows, 103. 0.59 soda, 

1 12. 059 soot, 

. 35.9 street. 

3i>G tnlphate of magnesia, 

10 sweepings of roads 

70 urine, 

22. GO, 00 vegetable, 

16 : wool, V . 

. 203 w^'oolleii substances, 

. 204 Maple, Norway, 

. 203 sugar, 

. 2(i5 Marble, 

.1 620 I March, operations of, 

*145*^0 *]\nirigold, corn. 

• ; " ' 


A: 


39 

39 

7-2-I 

72 

72 

53 

i.5.5i| 

50 

68 

288 , 
«8* 
68 


Maid, 

cla> , 
ri>ck, 

shell, .* . 

arl gm^, ^ «■ 

.Iar.shH!!rCToil, i. . 

Mars1u‘i^ • 

IMat-grass, . «. 

. weed, 

Miittock, # 

]>iaw-seed, 

May, operatioiu of, 

' M^weed, scentless, 

MAdow, natural, 
bogs, 
of #Ievated^istrictS; 
.y • •• marshe(C 
* l)posses, . 

Bw^p, 

MdaSow-i 


14 



INDEX. 


ifteadoW'grass, fertile^ 
floating, 
reed, 


. 431 ^ 
29,266,430 I 
. 29, 429 


rou^-Btalked,« 30, 430 
smouth-stall ed, . 430 
lad 3 '’s-smoGk, common, . 20 

Medicago falcatii. . . . 416 

lapuliua, ' . ■ . . . *416 

sativaV .... 413 
Medick.bl^k. ‘ ^ . .416 

yellow-sickle. . 416 

Medlar, 377 

Mcleagris gallo-pavo,i <. . 617 

Melica can ulea, . j . .-27 

^MeUc-gl-uiib. purple, ^ . .27 

Melilot, common yellow, . . 424 

' long /boted, . 424 

wmto-0o'''ered, . 424 

Melildtts krjcantha, . . 424 

* macroJliiza, . . . 424 

oflicinalis. . 424 

Melon 378 

Menyanthcs trifoliata, . 372 

Meslin, 245 

Mildew of wheat. . 242 

MUk- Vetch, Boetian, . .386 

Mill. oil. 353 

!»miet. 261 

common, .... 261 
Indian. 262 

Mineral manures, . T 59 

Mint family of plants, . 352 

Mixed manures 71 

Mole, 464 

Mooii-flow'cr, . . . ^ . 445 

Moor, . . . " . . 5 

Moss, Iceland, .... 27 

rein-deer, .... 27 

Mosses, ... . . 449, 46.5 

mode of destroying, 465 

Mould, . . . . ^ . 1 

Mountain ash, . 383, 405 

! limestone, . .60 

pastures, . . . 462 

draining of, . 462 
mode of impro- " 
ving, . 'i 462 
.. liye-sUick for, 463 
Mouse-ear hawk'weed, common, . 28 

Mud-scrape^^ .... 144 


Narthecium ossifragum, 

Natuifd meadow. . . . * 

pastures, . . • 

® draining of, 

live-stock for, 
manuring, 
mode of impro- 
ving, Z' 

Navew.'wild, . . . 2J 

Nectarine, . •> . . . d 

Needle greenwood, 

Nepaul uarlcyAi . . . • 

Nerium, tinctoi*ium, 

Kettle, K>!7hincsc, 

groat. . 30, .3.^ 

he.. 'ip- leaved, 

Siberian, . 
small. 

white-leaved. 

New red sandstone, . .. 

New Zealand flax, 

Nicotiana, .... 
rustica, 
tabocum, 

Night soil, .... 
Norway spruce. . . . * 

November, operations of, 

Numida Meleagris, 

Nursery 

Nutrition of plants, • 


Mugwort, 

Mule, . 

Muriate of soda, 
Musci, . 
Muscovj^'duck, 
Musk duck, • 
Musk ox, 

Musmon, 

Mustard, 

•rblack, 

white, 

wUd, 

Myrtle,o 

Naked barley. 
^Narcotic principle, 
'Nardus stricta. 


, . 71 common, 

. 464 sessile fruited, 

. ^ . 445 Turkey, 

^ . 5 white,’ . 

. 27 Oat, .... 

. . 27 Angus, 

. 449, 465 bearded wild, 

. 465 black, 

. 1 blue. . 

. 383, 405 bristle pointed, 

. . 60 common, 

. . 462 common white, 

7 of, . 462 diseases, 

'impro- " dun, 

^ 462 D.tch, . 

ck for, 463 cai’ly Angus, 

iiion, . 28 Ericsland, 

. 144 giey, 

. 372 naked, . 

. 476 place in the rotation, 

. 17,70 period of sowing, 

. 444,465 Poland, 

. 622 imtato, . 

. , 6-22 pi xluce, 

. vOl quantity of seed, . 

. 553 reaping, 

362, 354, 38^ red, 

. 354. 384 shoH. . . 

. 354, 384 soil for, . ^ 

. . 439 .straw, . 

. ^ : &(4 Tartarian, 

^ * uses, 

246,248 white, . . » 

» . ^ f;,. 3()4 Oat-li.ke grass, common, 

. ■ . ■ 27 October, opt •ationr of, • < 


373, 877 
. 405 
. 405 
. 405 
. 405 
. 255 
. 257 
. 443 
. 256 
. 257 
. 255 
. 255 
. 257 
. 261 
. 266 
. 258 
. ^7 
. 258 
. 256 
. 256 
. 258 
. 2(i0 
. 267 
. 257 
. 260 
. 260 

; 1 

. 255 
• . 266 

• . -261 
. 256 
.•260 

.429, 248 

' . 60^ 
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Oil bruising macbiiie. 
Oil-cake. 

Oil, li*i<*Gd, . 
offurpeutine, 
olive, , • . 

« plants ciilli^ted for, 
poppy, 

•oils, lixc4 

tolatile, ^ 

OH>' gruj^, . 

Oluaiidec, dycr'i^, 

Oliv^-oii, 

Ouobrychis sativa. 

Oolite, . 

Opium, . 

• poppy. 

Ores of, ii*on, 

Orge celeste, 

Omental buiiius, 

Ory/.a saliva, 

Oslci-s, ? 

Ovis amnion, 
uries, 
niontona, 
musimon, 
ti^geJapliu^, 

Ox, 

Abei'decusbire 
Hildei'iiey, • 

Aegus, . 

Ayi-hhire, 
bluck>(juarter, 
hones of, 
broodiijg, 
breeils, 

Bu(‘,haij, 
cni \ es, 

cahes fattened 
Canley, 
cliolic', 
colds, 
crossing, 
dairy, ^ * 

Devon, 

(liai’rhwa, 
diseases, 

Dishlcy, 
dinncstie, 

Diidiains, 

Dutch, 
dysentery, 

Falkland, 
feeding, 

feediiig^ii yards, « 
Fifeshire, 
form, 

O alio way, 

Glamorgan, 
gripes, 

Gruutiujf, 

’ habits^ 

H^oford, 

Highland, 
Hoitftmess,^ 

Holstain, 
hornless, 
hoVdhi, » g 
improvenfent of breeds 


. m 

51.343,355 
. 343 
. 37(i*| 
. 356 




355 
35e 
351 
357 
361 

356 
116 


. 36: 

. 17 

. 21.9 
. ^ 420 
.•265 
. 405 
. 5A3 
. 553 
. 553 
. 553 
. 5.53 
. 501 
. 511 
. 513 
. 511 
. 512i 
. 5;f8 
. .522 
, 515 
. 503 
. 511 
. 5 24 
. 536 
. 505 
. 536 
. 538 
. 515 
. .540 
. 50.9 
.a.5;«l 

- 

. 507 
. .508 
• ,538 
. .512 
. 52.9 
. ,531 
. 511 

> . 519 
. 510 
. 504 
. 538 
’. 501 

. 507 


509 

539 

514 


»8x, Irish, . . 

Kerry, . * . 
kinds of food, 
ljhnca<^hire, « 
Liiicoii^, 
loiiff-horned, . 
murrain, . , . 

4nu&k, • . • . 
Penmroke, 
ipjai'ter-ill, 
rearing, %. 

Shetland, 
short-huriij^, 
showing of^Aod, 

Siiecies, " , 

stall-feeding,* . 
soiling, 

Suffolk duns, • 
Sussex, . . ^ 

Tees-wa1«r, . • 
ty])es ef !>? leds, 
varieties, 

• weight, . g 

Welsh, 
wild cattle, 
Ox-eye, great white, • 
Oxide of iron, ! 

• f 

i*ti.ilLng, 

.J*ainih>efles, . 

Pmiinim, miliaceuin. 


9. 




Pa]*aver, 


Rbuais, 

somniferum, 


Paring ari^ burning, 

Parsnep, . . . . 

large Jersej^ 
period c»f string, 
p^jparatiou of land, 
seeds, 
soils for, 


. 504 
. 504 
. 533 
. 506 
. 507 
. 504 
: 538 
. 501 
. .504 
. 538 
. 523 
. 502 
. 506 
. 538 

• . 5(J1 
. 531! 

. 535 

. 510 
p. 509 
. 506 
. 513 

• . 503 
. 536 
. 504 
. 504 
. 445 
. 16 

. (lH 

. CJ2 
. 26] 
3.55, 3<i7 
. 439 
353. 367 
album, . 367 

nigrum, . 367 

. . . 171^ 

. 330, 363 
330 
330 


Pea. 


uses, 

Pastinaea saliva, 

•Pasturage, . 

y mountain, •, 

Pasture -lauds, . . . f 

draining of,. 
Pasture, louse Wort, 

Pavf» cristalus. . . . 

Peu, br:'40>. ^lesived . everlasting, 
int. row-lenvcd everlasting, 

*• -If 

boilers, 

common wL ^ 
cultivated garden, 
culture of, 
diseases, * 

p early Chorleton, . 
early gray, 

• ^den^ictaf uf, 

4iarwest management of, 
manift'ing, 

^ sovting, 

. place iifghe^tation, 


. 331 
. 331 
. S31 
,330,362 
462 




462 

462 

462 

29 

619 

423 

423 

278 

284 

279 

278 

281 

284 

279 

279 

279 

.279 


279 

280 
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^Sandstone, new red, g . 
' Bandy soils, . 
Sandwort, purple. 

Saw, % 

Saw fiy, .• 

Saw, Indian. . 
Scaly-Atnlkcil spikemsh 
Scissors, horse, . * 
Scotch fir, * . • 
Scraper, mid, • • . 
Scvthe, . 


ree ' ’ 

• ruHi 1 • , 

. ¥^4d.r« 

' Secalefenr 

Sedges, « 

6edg#-tribe, 

SeedliniM, ■ i . 

Seeds, planib cnlthated for 
Self heal, / . 

Senecio Jacohea? • 
September, operations of, 
Ciorpentine, . 

Sesaniiun, . l . 

Setaria Gorman, 
go^anica. 

Itfuiau, 

italica, 

Sharp leaved sphagnum. 
Sheep, . . 

Anglesea, . i 

Anglo Merino, . 
Bainnton nott, 
bearded Africa, 
bluck fodC'd heath, 
braxy, , . * 

breeds, 

castrating laml*n, .'i 
Cheviot, 

l>ortin(Mir, . 


Sheep, hogs, 

hydatids, 

impro\ emont of hr 
Irish mountain 
Isle of Port^ 4 , 
lam hi 111 ' 
niarba 


r>72. 


pcvon&hire nott, 
niarrhoit)^ . 
diiinionts^ . 
MiseaAes, . ‘ 
Dislilhy, 
domestic, 

Dorset, f. 

Dun v*Kdlea, 

^ d^/sentery, . 

*'* ewe iv>gs, p 
ewes, 

Exmoor, 
fattening *,.imbd, 
i “if/ers, 

fbpd, Ai 

foot rot, - , 
ftirm, > 

gimmei's, 
habits, 
hair, . • ^ 

hoggets. •. 1 


. 30 

. ;i0 

. .52 

. . 245 

. 4d0 

: 

their, 211 
2.0 
. 443 
. Qm 
. 10 
357 

m- 2(« 

. 2(iJ«^ 

. 2(|’2 
281 

. • . 28 

. m 

. 6.W 
. 558 
. 503 
5.53 
. .Vdi 
. 588 
. 554 

7(1, 578, 581 

. . 5,57 


5(i.5 

.•5(fii| 

t, . f. 5(>3H 

. • . . 5tW 

. 574 

. 582 

. • . 563 

. » 1 . 553 

. 5.50 

. *. . 5,56 

. ,5H(J 

; ; 

•. :•>!£ 

569. .577 578,^81 
•c . . :S87-, 

. .S t. Aj7 


.-n. . . . • 503 

la •' licieester, . . . 503 

(11 1 Linrolnshirc, . . 562 

Olid liadnor, . . *5.50 

Orkney 55.5 

Penniston, . .501 

penning on turnips, . ^71 

lH*ri(Ml of shearing. 572, .57.9. 581 
pink nosed Soinmsci? ^ 5(!0 

pining .... 584 

])roporties of breeds, , .505 

Rndnor Old. . 5.5() 


ram admitted, 


568. 578. 581 


rams. • * • • • 

reaving in an elevated coun 
tr\, . ... 

rearing on iivaltle farms, • 
Uuekv mountain, of 
riea, 

Romney marsh, 

rot 

Ryelund 

valt for, 

heal), ^ . . . . 

shcai'ing, . .573, .579, 

shea I ling 

sheep louse, 

hheep inaggott . 

sheep ointincnf, 

hnieiiring, . . .580. 

soiling i)t’, . * . . 

Soutlidown, 

Spanish, 

• hpeeies 

, staggers. 

Teeswatev, 
treat men I" of, 
tup hogs, 
tu]>s, I . ' . 

lu o N^ear, . 

> arieties 

Mashing, . .t . . 

water in the htfad, 

4 weaning, . 570. 

M'cight of. .... 

wether' hogs, 
wetheri{, . •. 

Wicklow luountfiin, . • % 
Wiltshii’c, . . > 

W'ool, 

Zetland, . * . • 


,Sheep^ sorrel, ., 

Shell Marl. . 

Shovel, poi^ted.^ • s * 
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ShuM'I nai'iDw puiut(Hl» 
•nvoodon, . 

SilH^rian iaibblt 

Sirkle. : . . • . 

Siovdl • • •• 

• ^ cloflio, . ^ . . 

Hfiliba, 0 ^, . ^ 

tfilicoiius BqilR, . 

• • • 

^ • 

ama 

iWii*npis, . . * 

nij'i a. . • 

... 

Slue. 

SmuT 

, ill wheat, 

hi bavle.N , . . . 

muriate uf. 

Soft ^y«sf.,^rL* 0 ]»in/{, 
nien<1i)w, 
wuollv. 

SoUh, . . * . . 

flb urheiit puwcrh of, . 
ulliAlal, 
aluminoiiv, 

* BttleareoiiH. 

.fieinieui aiftilysis, 
cliif tf,> , . 
eln^H, 

feriupiiK'iiM, 
ttr«vell>, 
lu'othi . 

lonnih. .... 

iiin|;n«>BiaTi, 

T.Mile of (Ustiii^uihliiiig, 

imiui'* 

iiiuiild, 

peaty, 

aaiKiy, . . . . 

sllie eiius, 

^ ftjii'tfWTri'^oiluetioiis, 

Solnnea'. ^ • 

SoluHum nihorosuni, 

Soljilai/o u<lurn, 

^omeoet Jiiiik iiusimI .sheep, 
Soiieliij^«\ej'sis. , ^ 

**Blerneeus. . 

H,XK. . . '/•V • 

Sur|>huni Miluai'c. r ^ 
'Soriel ahei'p^, 

S.iM', . • . • \ 

jRow thistle, # 

\ eorn. . | 

liowiii;; iiiwhineB fur, . 

beuiis, . 

Oruiu least, 
eei'oal (Pi'bb««>b, * 
lin iWB. . 

- t«i*ifpB, . 


141 <)Gp fil|)ei*|rulH ar^ enBiMn 
*. 2.^Q Nphai^iiuiii aeutiftiriuiii, 

. (>00 bluntrleaxed, 

. 214 * •obtnsirolitin, 

22.0, (>62 Bl^'p-leavetl, • 

22.0. 5pike ru^, • 

sealy-Blglked, 

10< Spiritwof^uiaieutitie. . 
Sprat harl‘> . . ^ . # * 

Kpriioe, hiiiek, 

354,383 heiiilpek, • 

. 439 NorAy, . 

VI bite. • • * • 
dML Spiirev foemanurll 
380 <>47 , ‘ eom. ^ , 

• . 237 ' Stable fur horBeR, . 

. 213 utonBils of, . . 

. 2f.5 Ktiu'hs s piilastris, .• ^ 

17^70 Stneks, . • * 

17 l>il]iirs Aid ft am 

429, 448 I thatelfiiiff" . 

. 428 Statiee Aniu*riil, •. 

. 428 I Ste^miiifi: ft>u«l, np]>ara|u8 for 

1 I Steers, . . . . 

. 18 I Stellnria media. . . • 

. (> I Siijia tiMiacihwimii, , •. 

1(> I Stone walk 
IG Str&shuiff turpentiiKM#. 

1*2 Straw basket, . 

4 I tSraw ^tb, . . 

2 I 4>luiW Wipe twister,. . ^ 

17 Strawberry, . 

7 ' St I ec^ manure, 

27 Stubble trike, . «» , 

. 33 Subsoil, . 

2 * ealeVeous, 

Id , euHtli^ , 

31 ' plough, 

5 j loeky, ^ 

1 I bUie^ub, t 

2,8 I Sueeorv , wiln, 

(> I Siii;ar, 

1(> I cam* • g . 

23 maple, .J 

«y2 ; plants, . m 

312^IB|^ Slijphate of*ii71n, f 

^ f ofliine.*^ . • 

T .%’0 r , (>f niBpiebia,<% 

. 41.3 iSiimneh . . f 

■ Summer fallow, • . • ^ 

. Sunflower, . * 

2f;i I Sun ^pipfl^^ . \\ .* 

^ Surfk leiiee, . . ^ 

. 802 Siiii'aee drltiniiig, . . . ^ 

•*41 dmiiiR, open,’ 

• 41^ covered, • 

. '^102 Sumper. 

110 liaberoufisa, . 

107 •J^»totus. . • . 

. 211 ^^Bllomwui*t, Syrian, . 

. domeBtla, „ 

14lf6<>(r sAdialidRirtii]). W . . 

KilZ •Sweet flrior,® . 

• 351 1 fiyftamore, • . 

3^441 I 8yq||>h^^in t^rri^ni. 


Spirilw bfjuiipeutitie. 
Siirat barl>> . . 


'‘ittboi^, ^ 
Spartiu nf jii— e um . 
Sp^' plume thistle, 
f^lfarwort,*l«iBm’, 
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